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GEOTAIL 

 

News 

 Recently on board with Chandrayaan-2 mission, an instrument called CLASS, designed 
to detect signatures of elements in the Moon's soil, had detected charged particles 
during the mission. 

 This happened in September, during the orbiter's passage through the "geotail". 

Geotail 

 The geotail is a region in space that allows the best observations. 
 The region exists as a result of the interactions between the Sun and Earth. 
 The Sun emits the solar wind, which is a continuous stream of charged particles. These 

particles are embedded in the extended magnetic field of the Sun. 
 Since the Earth has a magnetic field, it obstructs the solar wind plasma. 
 This interaction results in the formation of a magnetic envelope around Earth. 
 On the Earth side facing the Sun, the envelope is compressed into a region that is 

approximately three to four times the Earth radius. 
 On the opposite side, the envelope is stretched into a long tail, which extends beyond 

the orbit of the Moon. It is this tail that is called the geotail. 

 



 
 
 
 

 

About CLASS 

 CLASS stands for Chandrayaan 2 Large Area Soft X-ray Spectrometer. 
 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,  

MOSAiC MISSION  

 

 

News 

 Vishnu Nandan, a 32-year-old polar researcher from Kerala, will be the only Indian among 300 

scientists from across the world aboard the MOSAiC expedition. 

MOSAiC 

 MOSAiC stands for Multidisciplinary drifting observatory for the Study of Arctic Climate. 

 It aims for studying the impact of climate change on the Arctic and how it could affect the rest of 

the world. 

 MOSAiC is the largest ever Arctic expedition in history, will be the first to conduct a study of 

this scale at the North Pole for an entire year. 

 Previous studies have been of shorter periods as the thicker sea ice sheets prevent access in 

winter. 

Key highlights 

 Under it, the German research vessel Polarstern has been anchored on a large sheet of sea ice in 

the Central Arctic. 



 
 
 
 

 

 They will allow the water to freeze around them, effectively trapping themselves in the vast 

sheet of white that forms over the North Pole each winter. 

 They will build temporary winter research camps on the ice, allowing them to perform tests that 

wouldn't be possible at other times of the year or by satellite sensing. 

Significance 

 The results of MOSAiC mission will contribute to enhance understanding of the regional and 

global consequences of Arctic climate change. 

 It will be helpful in understanding the reasons behind the sea-ice loss and improve weather and 

climate predictions. 

 Its expeditions will support safer maritime and offshore operations, increase coastal-community 

resilience, contribute to an improved scientific basis for future traffic along northern sea routes. 

Q.) MOSAiC MISSION belongs to: 
a) Arctic ocean exploration 
b) Antarctica ocean exploration 
c) Mission of NASA to explore Astroid Benu 
d) none of the above 

NOBLE PRIZES  

 

News 

Nobel Prize for Physics 

 This year's Nobel Prize for Physics recognizes research that helps us understand our place in the 

universe. 

 Canadian-American cosmologist James Peebles, 84, won one-half of the Prize for his theoretical 

work helping us understand how the universe evolved after the Big Bang. 



 
 
 
 

 

 The other half went to Swiss astronomers Michel Mayor, 77, and Didier Queloz, 53, for their 

discovery of an exoplanet that challenged preconceived ideas about planets. 

How the universe evolved 

 Modern cosmology assumes that the universe formed as a result of the Big Bang. 

 In decades of work since the 1960s, Peebles used theoretical physics and calculations to interpret 

what happened after. 

 His work is focused largely on Cosmic Microwave Background (CMB) radiation, which is 

electromagnetic radiation left over from the early universe once it had cooled sufficiently 

following the Big Bang. 

 Today, CMB can be observed with detectors. 

Nobel Prize: It's never too late 

 When it was observed for the first time in 1964 by radio astronomers Arnold Penzias and Robert 

Wilson —who would go on to be awarded the 1978 Physics Nobel - they were initially puzzled. 

 They learnt later that Peebles had predicted such radiation. 

 Peebles and colleagues have correlated the temperature of this radiation with the amount of 

matter created in the Big Bang. 

 This was a key step towards understanding how this matter would later form the galaxies and 

galaxy clusters. 

 From their work derives our knowledge of how mysterious the universe is - just 5% known 

matter and the rest unknown, as dark matter (26%) and dark energy (69%). 

Exoplanets 

 The hunt for extraterrestrial life, if any exists, depends on finding habitable planets, mainly 

outside our Solar System. 

 Today, exoplanets are being discovered very frequently - over 4,000 are known - which is 

remarkable progress from three decades ago, when not even one exoplanet was known. 

 The first confirmed discoveries came in 1992, but these were orbiting not a star but the remains 

of one. 

 The planet discovered by Mayor and Queloz in 1995 is 50 light years away, orbiting the star 51 

Pegasus that is similar to our Sun. 

51 Pegasus 

 Called 51 Pegasus b, the exoplanet is not habitable either, but it challenged our understanding of 

planets and laid the foundation for future discoveries. 

 It is a gas giant comparable to Jupiter, yet it very hot, unlike icy cold Jupiter; 51 Pegagsus b is 

even closer to its star than Mercury is to our Sun. 

 Until then, gas giants were presumed to be cold, formed a great distance from their stars. 

 Today, it is accepted that these hot gas giants represent what Jupiter would look like if it were 

suddenly transported closer to the Sun. 

 

 



 
 
 
 

 

ABOUT NOBLE PRIZE 

 Alfred Nobel, a Swedish chemist, engineer, industrialist, and the inventor of dynamite, in his last 

will and testament in 1895, gave the largest share of his fortune to a series of prizes. 
 They were to be awarded for Physics, Chemistry, Physiology / Medicine, Literature, and Peace, 

to be called the "Nobel Prizes". 

 In 1968, the sixth award, the Prize in Economic Sciences was started by Sweden's central bank, 

the Sveriges Riksbank. 

 According to the official Nobel Prize website, between 1901 and 2018, the prizes have been 

awarded 590 times, the recipients during this period being 908 Laureates and 27 organisations. 

 The Nobel Prize consists of a Nobel Medal and Diploma, and a document confirming the prize 

amount. 

The prize money 

 The awardees of the 2019 Nobel Prize will receive in prize money Swedish kronor (SEK) 9 

million (approximately Rs 6.45 crore) for a full Prize. 

 In his will, Alfred Nobel dedicated most of his fortune, SEK 31 million at that time, for the 

Awards. 

 This money was to be converted into a fund and invested in "safe securities." 

 The income from the investments was to be "distributed annually in the form of prizes to those 

who during the preceding year have conferred the greatest benefit to mankind". 

How candidates are nominated 

 The Nobel Committees of four prize-awarding institutions every year invite thousands of 

members of academies, university professors, scientists, previous Nobel Laureates, and members 

of parliamentary assemblies among others to submit candidates for the Nobel Prizes for the 

coming year. 

 Per the Nobel website, the nominators are selected in such a way that as many countries and 

universities as possible are represented over time. 

 One cannot nominate himself / herself for a Nobel Prize. 

The selection of candidates 

 The nomination processes for every year starts in September of the previous year and ends on 

January 31 (except the Nobel Peace Prize, nominations for which close on February 1). 

 The Prizes are announced in October, and the Nobel Laureates receive their awards at the Nobel 

Prize Award Ceremony on December 10 in Stockholm. 

 The names of the nominees cannot be revealed until 50 years later. 

The institutions that choose winners 

 The Nobel Committees of the prize-awarding institutions are responsible for the selection of the 

candidates, the institutions being: 

 Nobel Prize in Physics, Nobel Prize in Chemistry: The Royal Swedish Academy of Sciences  

 Nobel Prize in Physiology or Medicine: The Karolinska Institutet  

 Nobel Prize in Literature: The Swedish Academy  



 
 
 
 

 

 Nobel Peace Prize: A five-member committee elected by the Norwegian Parliament 

(Storting)  

 Prize in Economic Sciences: The Royal Swedish Academy of Sciences  

The Nobel Prize and India 

 The following Indians (or individuals of Indian origin) have been honored with the Nobel: 

Rabindranath Tagore (Literature, 1913), CV Raman (Physics, 1930), Hargobind Khorana 

(Medicine, 1968), Mother Teresa (Peace, 1979), S Chandrashekhar (Physics, 1983), the Dalai 

Lama (Peace, 1989), Amartya Sen (Economics, 1998), Venkatraman Ramakrishnan (2009), and 

Kailash Satyarthi (Peace, 2014). 

 The Intergovernmental Panel on Climate Change (IPCC) under the chairmanship of RK Pachauri 

won the Nobel Peace Prize in 2007. 

 The legendary physicists Meghnad Saha and Satyendranath Bose are two other glaring Indian 

exclusions in the list of Nobel Laureates. 

 Both Saha and Bose were nominated multiple times, but ignored by the Nobel Committee. 

Why Gandhiji was not awarded? 

 The Nobel Prize website laments not giving the Peace Prize to Mahatma Gandhi. 

 Under the section 'Mahatma Gandhi, the missing laureate', the website says: "Up to 1960, the 

Nobel Peace Prize was awarded almost exclusively to Europeans and Americans. 

 In retrospect, the horizon of the Norwegian Nobel Committee may seem too narrow. 

 Gandhi was very different from earlier Laureates. 

 He was no real politician or proponent of international law, not primarily a humanitarian relief 

worker and not an organizer of international peace congresses. 

 He would have belonged to a new breed of Laureates says Nobel website. 

2019 NOBEL PRIZE FOR CHEMISTRY 

 



 
 
 
 

 

In News 

• Three scientists on were awarded the Nobel Prize in Chemistry for their 

contributions to the development of lithium-ion batteries 

• These batteries have reshaped energy storage and transformed cars, mobile 

phones and many other devices in an increasingly portable and electronic world. 

• The prize went to John B Goodenough of the University of Texas; M Stanley 

Whittingham of the State University of New York at Binghamton; and Akira 

Yoshino of Meijo University in Japan. 

• At 97, Mr. Goodenough is the oldest Nobel winner. 

• The Nobel committee said the lithium-ion battery has its roots in the oil crisis in 

the 1970s, when Whittingham was working to develop methods aimed at leading 

to fossil fuel-free energy technologies. 

• Do you know 

• Prize founder Alfred Nobel, a Swedish industrialist who invented dynamite, 

decided the physics, chemistry, medicine and literature prizes should be awarded 

in Stockholm, and the peace prize in Oslo. 

• The prizes come with a 9-million kronor ($ 918,000) cash award, a gold medal and 

a diploma that are conferred on December 10 - the anniversary of Nobel's death 

in 1896 - in Stockholm and in Oslo, Norway. 

NASA's ICON MISSION 

Context: National Aeronautics and Space Administration (NASA) has launched a 

satellite ICON to detect dynamic zones of Earth's Ionosphere. The satellite 

Ionosphere Connection Explorer (ICON) was launched from an aircraft over the 

Atlantic Ocean near the Florida coast. 



 
 
 
 

 

 About ICON Mission: 

1. The ICON satellite will study the Earth's Ionosphere. It includes various layers of 

the uppermost atmosphere where free electrons flow freely. 

2. The ICON mission is the 39th successful launch and satellite deployment by 

Pegasus rocket. 

This mission is operated by the University of California. 

3. It was originally planned to launch in late 2017 but delayed due to the problems 

with the Pegasus XL rocket. 

It is equipped with 780-watt solar arrays to power the instruments. 

Earth's Atmospheric Layers: 

Troposphere: It starts at the Earth's surface and extends 8 to 14.5 kilometers high (5 

to 9 miles). This part of the atmosphere is the most dense. Almost all weather is 

in this region. 

Stratosphere: It starts just above the troposphere and extends to 50 kilometers (31 

miles) high. The ozone layer, which absorbs and scatters the solar ultraviolet 

radiation, is in this layer. 

Mesosphere: The mesosphere starts just above the stratosphere and extends to 85 

kilometers (53 miles) high. Meteors burn up in this layer. 

Thermosphere: It starts just above the mesosphere and extends to 600 kilometers 

(372 miles) high. Aurora and satellites occur in this layer. 

Ionosphere: It is an abundant layer of electrons and ionized atoms and molecules 

that stretches from about 48 kilometers (30 miles) above the surface to the edge 

of space at about 965 km (600 mi), overlapping into the mesosphere and 

thermosphere. This dynamic region grows and shrinks based on solar conditions 

and divides further into the sub-regions: D, E and F; based on what wavelength of 



 
 
 
 

 

solar radiation is absorbed. The ionosphere is a critical link in the chain of Sun-

Earth interactions. This region is what makes radio communications possible. 

Exosphere: This is the upper limit of our atmosphere. It extends from the top of the 

thermosphere up to 10,000 km (6,200 mi). 

 

  

Elastocaloric effect and its applications 

 

News 

https://i0.wp.com/www.insightsonindia.com/wp-content/uploads/2019/10/NASA-ICON-Mission.png?ssl=1


 
 
 
 

 

Elastocaloric effect 

 When rubbers bands are twisted and untwisted, it produces a cooling effect. 

 This is called the "elastocaloric" effect, and researchers have suggested that it can be used in a 

very relevant context today. 

 Researchers have found that the elastocaloric effect, if harnessed, may be able to do away with 

the need of fluid refrigerants used in fridges and air-conditioners. 

 These fluids are susceptible to leakages, and can contribute to global warming. 

How it works? 

 In the elastocaloric effect, the transfer of heat works much the same way as when fluid 

refrigerants are compressed and expanded. 

 When a rubber band is stretched, it absorbs heat from its environment, and when it is released, 

it gradually cools down. 

 In order to figure out how the twisting mechanism might be able to enable a fridge, the 

researchers compared the cooling power of rubber fibers, nylon and polyethylene fishing lines 

and nickel-titanium wires. 

 They observed high cooling from twist changes in twisted, coiled and supercoiled fibers. 

Efficiency 

 The level of efficiency of the heat exchange in rubber bands ―is comparable to that of standard 

refrigerants and twice as high as stretching the same materials without twisting‖. 

 To demonstrate this setup, the researchers developed a fridge the size of a ballpoint pen 

cartridge that was able to bring down the temperature of a small volume of water by 8 ° C in a 

few seconds. 

 They suggested that their findings may lead to the development of greener, higher-efficiency 

and low-cost cooling technology. 

 Golden ratio 

 

 

 



 
 
 
 

 

 

Conttext 

Golden ratio 

 The golden ratio can be defined in terms of a line, divided into two unequal segments in a way 

that their lengths meet a simple condition. 

 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. 

 The golden ratio is alternatively called the golden mean and the divine ratio. Its frequent 

appearances in nature have driven claims that it is the work of a divine design. 

 This feature was studied recently by researchers of Johns Hopkins University, US, who have 

reported their findings in the Journal of Craniofacial Surgery. 

How it makes the ratio Golden? 

 When the ratio between these two lengths (the longer segment divided by the shorter one) occurs 

to be the same as the ratio between the entire line and the longer segment, then the line is said to 

be divided into the golden ratio (see illustration) . 

 For this condition to hold good, the ratio needs to be 1.61803… with the digits after the decimal 

going on forever; the golden ratio is what we call an "irrational number". 

 It is represented by the Greek letter phi. 

Why such a ratio is considered special? 

 Aesthetic appeal is among the first of many reasons. 

 Architects such as Le Corbusier have consciously proportioned their works to the golden ratio, or 

close. 

 So have artists such as Salvador Dalí and Leonardo da Vinci, whose fascination with the golden 

ratio features in the novel The Da Vinci Code and the film based on it. 

 Interpretations of the golden ratio have not always been objective. 

 Other examples 
 The fact remains, however, that the golden ratio frequently shows itself in nature, whether 

directly or indirectly (through its cousins called the Fibonacci numbers). 

 To cite a few examples, the golden ratio appears in the seeds of sunflowers, the scales of 

pineapples, the arrangement of petals on a rose, DNA structures, the anatomy of the heart - and 

has now turned up in the human skull. 

 

 

 

 

 

 

 



 
 
 
 

 

PHOSPHORESCENCE 

In News 

• A novel security ink that emits intense red color when exposed to 254 nm 
wavelength UV and emits green color soon after the UV source is turned off has 
been synthesized by a team of researchers from the Delhi-based National Physical 
Laboratory (CSIR-NPL) . 

• The emission of red is due to fluorescence while green is due to phosphorescence 
phenomenon. 

• This is the first report of an ink that contains two pigments that emit different 
colors at very different wavelengths when exposed to UV light of a particular 
wavelength 

• The ink has the potential to be used as a security feature on currency notes and 
passports. 

• It is a type of photoluminescence related to fluorescence. Unlike fluorescence, a 
phosphorescent material does not immediately re-emit the radiation it absorbs. 

• In certain materials, absorbed radiation is re-emitted at a lower intensity for up to 
several hours after the original excitation. 

• Everyday examples of phosphorescent materials are the glow-in-the-dark toys that 
glow after being charged with a bright light such as in any normal reading or room 
light 

 



 
 
 
 

 

MICROBIAL FUEL CELLS 

Context: Microbial fuel cells have been installed at a zoo in London. 

     Using these cells, a plant has taken the botanical world's first selfie. 

 What are microbial fuel cells? 

A device that converts chemical energy to electrical energy by the action of 

microorganisms. 

 How it works? 

1. Under sunlight, plants produce sugars and oxygen from water and CO2 

(photosynthesis). 

2. These sugars do not remain in the leaves, but are transported throughout the plant to 

the stem and roots. 

3. Some of these sugars are excreted by the roots as a waste product from the plant. 

4. Soil micro-organisms break this down further, releasing energy. 

5. This energy is captured using an anode (minus) and a cathode (plus) and charge a 

super capacitor. 

6. When the super capacitor is full, the power is discharged and a photo is taken. 

 Significance: 

Unlike solar panels, plants can survive in the shade, naturally moving into position to 

maximize the potential of absorbing sunlight. 

 

 

 

 

  



 
 
 
 

 

PROJECT SOLI 

 

Context: Recently launched Google Pixel 4 uses a radar-based Soli chip to introduce 

Motion Sense, a feature that provides similar touchless gesture-based controls. 

What is Project Soli? 

Google announced Project Soli in 2015. Since then, Google’s ATAP (Advanced 

Technology and Projects) division has been developing the technology, which can be 

used in wearables, phones, computers, cars and IoT devices. 

 What is Google's Soli chip? 

Google's Soli is a purpose-built chip to track your motion on a microscopic scale. 

It uses miniature radar for real-time motion tracking of the human hand; it's able to track 

sub-millimetre motion at high speeds with great accuracy. 

 Features: 

• The Soli chip measures just 8mm x 10mm and it incorporates the sensor and antenna 

array into a single device, meaning it can be used in even the smallest wearables. 

• It has no moving parts, consumes very little energy, is not affected by light conditions 

and works through most materials making it a pretty exciting bit of technology. 

 How does Google's Soli chip work? 



 
 
 
 

 

The Google Soli chip uses radar, so it works by emitting electromagnetic waves with 

objects within the beam reflecting information back to the antenna. 

Information gathered from the reflected signal - things like time delay or frequency 

changes - give the device information about the interaction. 

 

Why does India not allow the Soli chip? 

The Soli radar chip works on the 60 GHz spectrum frequency as it has the least 

interference for the kind of minute movements Google wants to track. However, the 60 

GHz spectrum is not commercially usable in India. 

The 60 GHz band is also known as V-band or WiGig band (Wi-Fi at 60 GHz) using IEEE 

802.11ad protocol. 

 VIKRAM SARABHAI 

 

Context: Department of Atomic Energy organizes a Curtain Raiser program to mark the 

Centenary Celebrations of Dr Vikram Sarabhai. 

 About Vikram Sarabhai and his contributions: 

Vikram Sarabhai was born on August 12, 1919. Sarabhai was instrumental in forming 

India's future in astronomy and setting up the country's space research facilities. 

https://i0.wp.com/www.insightsonindia.com/wp-content/uploads/2019/10/Project-Soli.png


 
 
 
 

 

 Key Contribution: 

1. Based on his persuasion, the Indian government agreed to set up the Indian 

National Committee for Space Research (INCOSPAR) in 1962. 

2. Sarabhai was the first chairman of the committee. 

3. The INCOSPAR was restructured and renamed as Indian Space Research 

Organization (ISRO) in 1969. 

4. Sarabhai founded the Physical Research Laboratory in Ahmedabad in the year 

1947. The laboratory started its operation from RETREAT, Sarabhai's residence in 

Ahmedabad. Its first topic of research was cosmic rays. 

5. He also set up India’s first rocket launch site in Thumba, a small village near the 

Thiruvananthapuram airport in Kerala. 

6. Vikram Sarabhai was also responsible for bringing cable television to India. His 

constant contact with NASA paved a way for the establishment of Satellite 

Instructional Television Experiment (SITE) in 1975. 

7. Sarabhai was the mastermind behind building India’s first satellite, Aryabhata. 

8. He was one of the founding members of the Indian Institute of Management, 

Ahmedabad (IIMA). 

9. Vikram Sarabhai received the Padma Bhushan in 1966 for his contribution to India's 

progress. He was also awarded the Padma Vibhushan in 1972, posthumously. 

Why does India not allow the Soli chip? 

The Soli radar chip works on the 60 GHz spectrum frequency as it has the least 

interference for the kind of minute movements Google wants to track. However, 

the 60 GHz spectrum is not commercially usable in India. 

The 60 GHz band is also known as V-band or WiGig band (Wi-Fi at 60 GHz) using IEEE 

802.11ad protocol. 

 

 



 
 
 
 

 

World's first female spacewalking team makes history: 

 

• The moving first female spacewalking team made history high above Earth on 18 th 

October, floating out of the International Space Station to fix a broken part of the 

power network. 

• The team included astronauts Christina Koch and Jessica Meir. 

• This marked the first time in a half-century of spacewalking that a woman floated 

out without a male crewmate. 

WIS AND WIBS 

News 

• The Johns Hopkins Applied Physics Laboratory has developed a lithium-ion battery 

that will not catch fire. 

WiS and WiBS 

• Lithium-ion batteries are vulnerable to fire and explosion, which often occurs 

without warning. 

• This is because they are built with flammable and combustible materials. 



 
 
 
 

 

• The researchers has announced the discovery of a new class of "water-in-salt" and 

"water-in-bisalt" electrolytes - referred to as WiS and WiBS. 

• The new class of electrolytes, when incorporated into a polymer matrix, reduces 

water activity and elevates the battery's energy capabilities and life cycle. 

• This rids it of the flammable, toxic, and highly reactive solvents present in current Li-

ion batteries. It's a safe, powerful alternative. 

Why it matters 

• Li-ion batteries have emerged as the energy storage vehicle of choice for portable 

electronics, electric vehicles, and grid storage. 

• These safety advances, the university release, mark a significant step forward in 

transforming the way Li-ion batteries are manufactured and used in electronic 

devices. 

• Li-ion batteries are already a constant presence in our daily lives, from our phones to 

our cars, and continuing to improve their safety is paramount to further advancing 

energy storage technology. 

DNA TECHNOLOGY REGULATION BILL 

 



 
 
 
 

 

Context: The DNA Technology Regulation Bill, which seeks to control the use of DNA 

technology for referring the identity of a person, has been referred to a 

parliamentary standing committee for examination. 

 Need for the legislation and its significance: 

The utility of DNA based technologies for solving crimes, and to identify missing 

persons, is well recognized across the world. Therefore, the new bill aims to expand 

the application of DNA-based forensic technologies to support and strengthen the 

justice delivery system of the country. 

 Highlights of the Bill: 

1. As per the bill, national and regional DNA data banks will be set up for obtaining a 

national database for identification of victims, suspects in cases, undertrials, 

missing persons and unidentified human remains. 

2. Punishment: According to it, those leaking the DNA profile information to people or 

entities who are not entitled to have it, will be punished with a jail term of up to 

three years and a fine of up to Rs. 1 lakh. Similar, punishment has also been 

provided for those who seek the information on DNA profiles illegally. 

3. Usage: As per the bill, all DNA data, including DNA profiles, DNA samples and 

records, will only be used for identification of the person and not for "any other 

purpose". 

4. The bill's provisions will enable the cross-matching between persons who have 

been reported missing on the one hand and unidentified dead bodies found in 

various parts of the country on the other, and also for the identity of victims in 

mass disasters. 

5. The Bill establishes a DNA Regulatory Board to accredit the DNA laboratories that 

analyze DNA samples to establish the identity of an individual. 

 Benefits of the Bill: 

1. By providing for the mandatory accreditation and regulation of DNA laboratories, 

the bill seeks to ensure that with the proposed expanded use of this technology in 

the country. 



 
 
 
 

 

2. There is also the assurance that the DNA test results are reliable and the data 

remain protected from misuse or abuse in terms of the privacy rights of our 

citizens. 

 DNA technology- significance: 

1. DNA analysis is an extremely useful and accurate technology in ascertaining the 

identity of a person from his / her DNA sample, or established biological 

relationships between individuals. 

2. A hair sample, or even bloodstains from clothes, from a scene of crime, for 

example, can be matched with that of a suspect, and it can, in most cases, be 

conclusively established whether the DNA in the sample belongs to the suspected 

individual. As a result, DNA technology is being increasingly relied upon in 

investigations of crime, identification of unidentified bodies, or in determining 

parentage. 

3. It is expected that the expanded use of DNA technology would result not only in 

speedier justice delivery but also in increased conviction rates, which at present is 

only around 30% (NCRB Statistics for 2016). 

 Concerns: 

Prone to misuse: Information from DNA samples can reveal not just how a person 

looks, or what their eye color or skin color is, but also more intrusive information 

like their allergies, or susceptibility to diseases. As a result, there is a greater risk of 

information from DNA analysis getting misused. 

Safety issues: considered also the question of whether the DNA labs accredited by the 

Regulatory Board are allowed to store copies of the samples they analyze. And if so, 

how the owners of those samples can ensure the data is safe or needs to be 

removed from their own indices. 

Issues over storage: not clear if DNA samples collected to resolve civil disputes will 

also be stored in the databank (regional or national), although there is no index 

specific for the same. If they will be stored, then the problem cascades because the 

Bill also does not provide for information, consent and appeals. 

 



 
 
 
 

 

VAN ALLEN PROBES MISSION 

 

In News 

• NASA recently decommissioned its 7-year-old Van Allen Probes mission. 

• It comprised of two satellites that were placed in Van Allen belts which studied how 

these radiation rings acquire and lose electromagnetic particles 

• Understanding space weather is important as it interferes with our on-ground power 

grids, navigation communications satellites in orbit and health of astronauts 

• Both the satellites will exist in the orbit for approximately 15 years during which they 

are going to slowly come towards the atmosphere and get destroyed in the orbit. 

• Van Allen radiation belts are giant swaths of magnetically trapped, highly energetic 

charged particles that surround earth. 

• James Van Allen, a physicist at the University of Iowa, discovered these radiation 

belts in 1958. 

 

 



 
 
 
 

 

Q) Van Allen beltsometimes seen in the news is related to which of the following? 

a. Belt of volcanoes surrounding Pacific Ocean 

b. Belt of asteroids between Mars and Jupiter 

c. Magnetic belt surrounding Earth 

d. None of the above 

TECH SAGAR 

 

Context: TechSagar, national repository of India's cyber tech capabilities launched. 

Launched by: National Cyber Security Coordinator's office in partnership with Data 

Security Council (DSCI) of India. 

 What is TechSagar? 

1. It is a platform to discover India's technological capability through a portal. 

2. It is a consolidated and comprehensive repository of India's cyber tech capabilities 

which provides actionable insights about capabilities of the Indian industry, 

academia and research across 25 technology areas like internet of things (IoT), 

Artificial Intelligence (AI), Machine Learning (ML) ), blockchain, cloud & virtualisation, 

robotics & automation, ar / vr, wireless & networking, and more. 

3. The portal will list business and research entities from the IT industry, startups, 

academia, and individual researchers. 

 Significance: 



 
 
 
 

 

• The repository will facilitate new opportunities for businesses and academia to 

collaborate, connect and innovate in future. 

• TechSagar will allow targeted search, granular navigation and drill down methods 

using more than 3000 niche capabilities. As of now, the repository features 4000+ 

entities from industry, academia and research including large enterprises and start-

ups providing a country level view of India's cyber competencies. 

 About DSCI: 

Data Security Council of India (DSCI), is a not-for-profit, industry body on data 

protection in India, setup by NASSCOM. 

• It is committed to making the cyberspace safe, secure and trusted by improving best 

practices, standards and initiatives in cyber security and privacy. 

• To further its objectives, DSCI engages with governments and their agencies, 

regulators, industry sectors, industry associations and think tanks for policy 

advocacy, thought leadership, capacity building and outreach activities. 

 QUANTUM SUPREMACY 

 

 

 



 
 
 
 

 

News 

• Google announced that it has achieved a breakthrough called quantum supremacy 

in computing. 

• Scientists have developed an experimental processor that took just 200 seconds, to 

complete a calculation that would have taken a classical computer 10,000 years. 

Quantum supremacy 

• It refers to a quantum computer solving a problem that cannot be expected of a 

classical computer in a normal lifetime. 

• This relates to the speed at which a quantum computer performs. 

• The phrase "quantum supremacy" was coined in 2011 by John Preskill, Professor of 

Theoretical Physics at the California Institute of Technology in a speech. 

• According to reports, the quantum processor took 200 seconds to perform a 

calculation that the world's fastest supercomputer summit would have taken 

10,000 years to accomplish. 

What is quantum computing? 

• Quantum computing takes advantage of the strange ability of subatomic particles to 

exist in more than one state at any time. 

• Due to the way the tiniest of particles behave, operations can be done much more 

quickly and use less energy than classical computers. 

How is Quantum computer different from a traditional computer? 

• What differentiates a quantum computer from a traditional computer is the way the 

two store information. 

• Quantum computers perform calculations based on the probability of an object's 

state before it is measured - instead of just 1s or 0s - which means they have the 

potential to process exponentially more data than to classical computers. 

 

 



 
 
 
 

 

• Classical computers carry out logical operations using the definite position of a 

physical state. 

• These are usually binary, meaning its operations are based on one of two positions. 

A single state - such as on or off, up or down, 1 or 0 - is called a bit. 

• In quantum computing, operations instead use the quantum state of an object to 

produce known as a qubit. 

• These states are the undefined properties of an object before perceived been 

detected, such as the spin of an electron or the polarization of a photon. 

 What makes a quantum computer so powerful? 

• In their research paper published in the journal Nature, scientists have announced 

that their Sycamore computer has solved a problem that is considered intractable 

for classical computers. 

• This was achieved by developing architecture of what is known as “qubits”. 

• “Qubits” is short for “quantum bits”, which are to quantum computers what bits are 

to traditional computers. 

• The more the number of qubits, the higher the amount of information, which 

increases exponentially compared to the information stored in the same number of 

bits. 

What exactly has Google achieved? 

• From the development of a single superconducting qubit, the researchers proceeded 

to systems including architecture of 54 qubits with Sycamore. 

• One of these did not perform, the University of California, Santa Barbara said in a 

statement. 

• This architecture led to the 53 qubits being entangled into a superposition state. 

• Preparing this superposition state was accomplished in a matter of microseconds. 

• The researchers then sampled from this distribution by measuring the qubits a 

million times in 200 seconds. 



 
 
 
 

 

• The equivalent task for a state-of-the-art classical supercomputer would take 

approximately 10,000 years, they wrote in their paper. 

Why does it matter? 

• First, it is important to know that scientists are still a long way from developing a 

quantum computer. 

• What they have achieved is the development of an architecture of qubits, and the 

demonstration of its computing capabilities. 

• In the long term, scientists are always looking to improve on what they have already 

achieved. 

• If and when created, a quantum computer could revolutionize science research and 

technological advances. 

• It could boost areas like artificial intelligence, lead to new energy sources and even 

to new drug therapies. 

Issues with QC 

• On the other hand, there may also be issues of national security. 

• They could also override the encryption that protects our computers and the data 

we use online. 

• Because of that, the governments of the United States and China consider quantum 

computing a national priority. 

• As some scientists work on quantum computers, others are devising security 

techniques that could thwart their code-breaking abilities. 

 What Quantum computers can achieve? 

1.This can lead to a severe and ground-breaking foundation in the field of computer 

science. This helps to solve many unsolved or virtually solvable problems with the 

unified space and time complexities. 

2.It can lead to the discovery of new medicine and materials by unwinding the 

complexities of molecular and chemical interactions. 



 
 
 
 

 

3.They can help financial industries to make better investments by finding new ways 

to model financial data and isolate key global risk factors. 

4.They can transform supply chain and logistics by finding the optimal route across 

the global systems. 

5.Quantum computers another replace our classic computers but it will open up a 

new universe of information and ability to solve complex problems. 

6.In quantum chemistry there will be a big impact, which could be important in 

agriculture and human health. 

7.It could help with the development of new pharmaceuticals, new energy sources, 

new ways to collect solar power, and new materials. 

Q) What is Quantum supremacy? How it is different from traditional computers? how 

will it change technology world? 

 

Q) SYCAMORE often seen in news is related to which of the following area? 

a. Cyber ransomware 

b. New vaccine to treat Malaria 

c. Quantum Computing 

d. None of the above 

 

 

 

 

 

 

 

 

 

 

 

  



 
 
 
 

 

 DIRAC MATERIAL AND THEIR APPLICATION 

 

News 

 Researchers from IIT Bombay have discovered special properties in a class of materials 

called "semi-Dirac metals" that have been recently talked about in the scientific literature. 

What are Dirac metals? 

 Normal metals like gold and silver are good conductors of electricity. 

 A key aspect that decides the quality of conduction is the way energy depends on the 

momentum of electrons. 

 Dirac metals differ from normal metals in that the energy depends linearly on the 

momentum. This difference is responsible for their unique properties. 

 Semi-Dirac metals behave like Dirac metals in one direction and like normal metals in 

the perpendicular directions (since their microscopic structure is different along the two 

directions). 

 Within any material, charge carriers, such as electrons, acquire an effective mass which is 

different from their bare mass depending on the nature of the material. 

 The effective mass and the number of states available for the electron to occupy when it 

is excited by an electric field, for example, determine the conductivity and other such 

properties. 

 This is also true of a semi-Dirac metal. In particular, the effective mass becomes zero for 

conduction along a special direction. 

Significance 

 Examples of semi-Dirac metals are systems such as TiO2 / V2O3 nanostructures (Oxides 

of Titanium and Vanadium). 

 Through calculations, the researchers have shown that such materials would be 

transparent to light of a given frequency and polarization when it is incident along a 

particular direction. 



 
 
 
 

 

 The material would be opaque to the same light when it falls on it from a different 

direction. 

 There are many known applications for transparent organized films - the common 

example being touch screens used in mobiles. 

 Optical conductivity is a measure of the opacity offered by the material to the passage of 

light through it. 

 The research shows a very high optical conductivity of semi-Dirac materials for 

electromagnetic waves [light waves] of a specific frequency and specific polarization. 

Applications 

 The researchers show theoretically that semi-Dirac materials can display such 

thermoelectric properties. 

 The study of thermoelectrics dwells on the heat-to electricity conversion efficiency, for 

which there has been recent and tremendous interest due to the advent of nanomaterials 

and quantum materials. 

 Thermoelectricity is a clean energy technology that uses waste heat to produce electricity 

typically in low power applications. 

  

 INDIGEN INITIATIVE 

 

 Anyone looking for a free mapping of their entire genome can sign up for the IndiGen initiative. 

IndiGen initiative 



 
 
 
 

 

 Under this, the IndiGen mobile application enables participants and clinicians to access clinically 

actionable information in their genomes. 

 Those who do get their genes mapped this way will get a card and access to an app, which will 

allow them and doctors to access ―clinically actionable information‖ on their genomes. 

 The program is a culmination of a six-month project by the CSIR in which 1000 Indians, had 

their genomes scanned in detail. 

 It is managed by the CSIR-Institute of Genomics and Integrative Biology (IGIB) and the CSIR-

Center for Cellular and Molecular Biology (CCMB). 

 The aim of the exercise was twofold: to test if it's possible to rapidly and reliably scan several 

genomes and advise people on health risks that are manifest in their gene and, understand the 

variation and frequency of certain genes that are known to be linked to disease . 

Why such move? 

 A genetic test, which is commercially available at several outlets in the country, usually involves 

analyzing only a portion of the genome that's known to contain aberrant genes linked to disease. 

 A whole genome sequencing is more involved and expensive - it's about ₹ 100,000 and a sin gle 

person's scan take a whole day - and generally attempted only for research purposes. 

 The human genome has about 3.2 billion base pairs and just 10 years ago cost about $ 

10,000. Now prices have fallen to a tenth. 

Benefits 

 The whole genome data will be important for building the knowhow, baseline data and 

indigenous capacity in the emerging area of precision medicine. 

 The benefits include epidemiology of genetic diseases to enable cost-effective genetic tests, 

carrier screening applications for expectant couples, enabling efficient diagnosis of heritable 

cancers and pharmacogenetic tests to prevent adverse drug reactions. 

 The outcomes will have applications in a number of areas including predictive and preventive 

medicine with faster and efficient diagnosis of rare genetic diseases. 

 The outcomes will be utilized towards understanding the genetic diversity on a population scale, 

make available genetic variant frequencies for clinical applications and enable genetic 

epidemiology of diseases. 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

EDGE COMPUTING 

 

 Cloud computing - by which remote servers hosted on the Internet store and process data, 

rather than local servers or personal computers - is ready to move to the next level ie 

'Edge Computing'. 

Cloud Computing 

 Cloud computing is the on-demand availability of computer system resources, especially 

data storage and computing power, without direct active management by the user. 

 The term is generally used to describe data centers available to many users over the 

Internet. 

Why need an upgrade? 

 Amazon, Microsoft, and Alphabet, the parent company of Google - the technology giants 

that provide cloud computing infrastructure to major corporates and governments. 

 They want to leverage 5G wireless technology and artificial intelligence to enable faster 

response times, lower latency (ability to process very high volumes of data with minimal 

delay), and simplified maintenance in computing. 

 This is where Edge Computing comes in - which many see as an extension to the cloud, 

but which is, in fact, different in several basic ways. 

 By 2025 companies will generate and process more than 75% of their data outside of 

traditional centralized data centers - that is, at the ―edge‖ of the cloud. 

So, what is Edge Computing? 

 Edge computing enables data to be analysed, processed and transferred at the edge of a 

network. 



 
 
 
 

 

 The idea is to analyze data locally, closer to where it is stored, in real-time without 

latency, rather than send it far away to a centralized data center. 

 So whether you are streaming a video or accessing a library of video games in the cloud, 

edge computing allows for quicker data processing and content delivery. 

How is edge computing different from cloud computing? 

 The basic difference between edge computing and cloud computing lies in the 

place where the data processing takes place.   

 At the moment, the existing Internet of Things (IoT) systems performs all of their 

computations in the cloud using data centers. 

 Edge computing, on the other hand, essentially manages the massive amounts of data 

generated by IoT devices by storing and processing data locally. 

 That data doesn't need to be sent over a network as soon as it processed; only important 

data is sent - therefore, an edge computing network reduces the amount of data that 

travels over the network. 

And how soon can edge computing becomes part of our lives? 

 Experts believe the true potential of edge computing will become apparent when 5G 

networks go mainstream in a year from now. 

 Users will be able to enjoy consistent connectivity without even realizing it. 

 Nvidia, one of the biggest players in the design and manufacture of graphics and AI 

acceleration hardware, has just announced its EGX edge computing platform. 

 This will help telecom operators adopt 5G networks capable of supporting edge 

workloads. 

Pegasus Spyware 

 

News 



 
 
 
 

 

 The popular messaging platform WhatsApp was used to spy on journalists and human 
rights activists in India earlier this year. 

 The surveillance was carried out using a spyware tool called Pegasus, which has been 
developed by an Israeli firm, the NSO Group. 

 WhatsApp sued the NSO Group in a federal court in US accusing it of using WhatsApp 
servers in the United States and elsewhere to send malware to approximately 1,400 
mobile phones and devices. 

Pegasus 

 All spyware do what the name suggests - they spy on people through their phones. 
 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. 
 A presumably newer version of the malware does not even require a target user to click 

a link. 
 Once Pegasus is installed, the attacker has complete access to the target user's phone. 
 The first reports on Pegasus's spyware operations emerged in 2016, when Ahmed 

Mansoor, a human rights activist in the UAE, was targeted with an SMS link on his 
iPhone 6. 

Method of working 

 A Pegasus operator must convince a target to click on a specially crafted 'exploit link' 
which allows the operator to penetrate security features on the phone. 

 This automatically installs Pegasus without the user's knowledge or permission. 
 Once the phone is exploited and Pegasus installed, it begins contacting the operator's 

command and control and send back the target's private data, including passwords, 
contact lists, events, text messages, and live voice calls from popular mobile messaging 
apps. 

 The operator can even turn on the phone's camera and microphone to capture activity 
in the phone's vicinity. 

 

 

 

 

 

 

 
  



 
 
 
 

 

NavIC (Navigation in Indian Constellation) 

Utility of NAVIC 

 

 

News 

 The ISRO and its older commercial arm Antrix Corporation Ltd. are poised to 
commercialize India's regional navigation satellite system, NavIC. 

 Antrix recently floated two separate tenders to identify industries that can develop 
dedicated NavIC-based hardware and systems. 

NavIC (Navigation in Indian Constellation) 

 It is the Indian system of seven satellites that is aimed at telling the business and 
individual users where they are, or how their products and services are moving. 

 The indigenous positioning or location-based service (LBS) works just like the 
established and popular US Global Positioning System or GPS but within a 1,500-km 
radius over the sub-continent. 

 It covers India and a region extending 1,500 km around it, with plans for further 
extension. 

 NAVIC will provide two levels of service, the " standard positioning service ", which 
will be open for civilian use, and a "restricted service " (an encrypted one) for 
authorized users (including the military).     

 NAVIC is planned to become available for civilian use in the first half of 2020 



 
 
 
 

 

Early users 

 The early set of commercial NavIC users would be potentially transporters of resources 
such as mined ore, coal and sand in various states. 

 Several transporters currently use GPS-based systems. 

Positive developments 

 Qualcomm Technologies, Inc., a leading producer of semiconductor chips, had 
developed and tested NavIC-friendly chipsets across its user bases and that it would 
add NavIC to them. 

 Apart from GPS, its chips can work with the global navigation satellite systems of 
Europe (Galileo), Russia (GLONASS) and China (Beidou.) 

 ISRO said this support would be available for original equipment manufacturers (OEMs) 
from November 2019. 

 It expects the indigenous system to 'enhance' the use of NavIC on mobile, automotive 
and Internet of Things (IoT) devices. 

3GPP project 

 The important positive for NavIC was the certification of the Indian system by the 3GPP 
(The 3rd Generation Partnership Project), a global body for coordinating mobile 
telephony standards. 

 The specifications will be available in March 2020 and the Telecommunications 
Standards Development Society, India (TSDSI) has said it would adopt them as a 
national standard. 

 The implication is that 4G and 5G devices with NavIC capability can use assisted-NavIC 
solution in place of, or in addition to, other constellations. 
 

Q) Consider the following statements about NaVIC 

1. It is India's own Regional Navigation Satellite System 

2. 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 

 Select the correct statements 

a.  Only 1 

b. Only 2 

c. Both 1 and 2 

d.  Neither 1 nor 2 

 

 



 
 
 
 

 

VOYEGER-2 space mission  

 

 

News 

 NASA's Voyager 2 has become the second human-made object in history to reach the 
edge of our solar system. 

 The spacecraft exited the protective bubble of particles and magnetic fields created by 
the Sun. 

Voyager 2 

 Voyager 2 was launched in 1977, 16 days before Voyager 1, and both have traveled 
well beyond their original destinations. 

 The spacecraft were built to last five years and conduct close-up studies of Jupiter and 
Saturn. 

 As the spacecraft flew across the solar system, remote-control reprogramming was 
used to endow the Voyagers with greater capabilities than they possessed when they 
left Earth. 

 It carries a working instrument that will provide first-of-its-kind observations of the nature 
of this gateway into interstellar space. 



 
 
 
 

 

 It is slightly more than 18 billion kilometres from Earth. Its twin, Voyager 1, crossed this 
boundary in 2012. 

 His five-year lifespans have stretched to 41 years, making Voyager 2 NASA's longest 
running mission. 

What is Heliosphere? 

 

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

 In plasma physics terms, this is the cavity formed by the Sun in the surrounding 
interstellar medium. 

 The ―bubble‖ of the heliosphere is continuously ―inflated‖ by plasma originating from the 
Sun, known as the solar wind. 

 Outside the heliosphere, this solar plasma gives way to the interstellar plasma 
permeating our galaxy. 

 The boundary, called the heliopause, is where the tenuous, hot solar wind meets the 
cold, dense interstellar medium. 

Still in the solar system 

 While the probes have left the heliosphere, Voyager 1 and Voyager 2 have not yet left 
the solar system, and won't be leaving any time soon. 

 Mission operators can still communicate with Voyager 2 as it enters this new phase of 
its journey, but information — moving at the speed of light - takes about 16.5 hours to 
travel from the spacecraft to Earth. 

 By comparison, light travelling from the Sun takes about eight minutes to reach Earth. 



 
 
 
 

 

Future missions of NASA 

 NASA is also preparing an additional mission - the upcoming Interstellar Mapping and 
Acceleration Probe (IMAP), due to launch in 2024 - to capitalize on the Voyagers' 
observations. 

CST-100 Starliner Space Taxies  

 

 

News 

 Boeing announced that an unmanned safety test flight of its CST-100 Starliner crew 

capsule was developed to ferry astronauts to and from the International Space Station 

(ISS) had been successful. 

Starliner 

 Boeing is developing the CST-100 Starliner jointly with NASA's Commercial Crew 

Program (CCP). 

 It is one of two companies that CCP has agreements with to develop new private 

spaceships meant to ferry astronauts to space and back; the other is Elon Musk's SpaceX. 

 It carried no crew, but both NASA and Boeing said any astronauts that might have been 

on board would not have been put in danger due to the failure of a parachute. 

 The crew transportation systems will be owned and operated by the companies, which, in 

addition to ferrying US astronauts, will be able to sell their services to other customers as 

well. 

Built design 



 
 
 
 

 

 Unlike the SSP vehicles that landed on a runway like an aircraft, the Boeing capsule uses 

its parachutes and an airbag system to descend to the ground. 

 The landing mechanism is designed to absorb the shock of the impact, and allow the 

capsule to be reused 10 times. 

 The capsule is not designed for a water-based return. 

Need for space taxis 

 NASA wants to reduce dependence on Russia's fleet of Soyuz space shuttles. 

 Soyuz has been used by US since the retirement of its Space Shuttle Program (SSP) in 

2011, the only spacecraft that can ferry astronauts (and cosmonauts) to the ISS and back. 

 All Soyuz spacecraft are launched from the Baikonur Cosmodrome in Kazakhstan. 

 NASA expects the first mission to carry humans using these capsules to take off by 2020. 

About NASA's Space Shuttle Program 

 In the 30 years beginning 1981, NASA's space shuttle fleet under its SSP - Columbia, 

Challenger, Discovery, Atlantis, and Endeavor - flew 135 missions. 

 Many of these helped construct the ISS, the largest manmade structure in space. 

 The shuttles were reusable spacecraft that could carry humans into orbit. The final space 

shuttle mission was carried out by Atlantis in 2011. 

X-57 Maxwell-FIRST ELECTRIC PLANE 

 

 



 
 
 
 

 

News 

 NASA unveiled its first all-electric experimental aircraft X-57 Maxwell which was 

being developed since 2015. 

Maxwell 

 The Maxwell is the latest in a line of experimental aircraft the NASA. 

 It has been developed over many decades for many purposes, including the bullet-

shaped Bell X-1 that first broke the sound barrier and the X-15 rocket plane flown 

by Neil Armstrong before he joined the Apollo moon team. 

 The two largest of 14 electric motors that will ultimately propel the plane are 

powered by specially designed lithium ion batteries. 

 The Maxwell will be the agency's first crewed X-plane to be developed in two 

decades. 

 The lift propellers will be activated for take-off and landings, but retract during the 

flight's cruise phase. 

What makes it significant? 

 Electric motor systems are more compact with fewer moving parts than internal-

combustion engines, they are simpler to maintain and weigh much less, requiring 

less energy to fly. 

 They are also quieter that conventional engines. 

  

ARROKOTH 

 

News 



 
 
 
 

 

The most distant space object ever seen up close has been recently named as 

' Arrokoth' . 

(Note: It was earlier nicknamed as Ultima Thule) 

Arrokoth 

 The International Astronomical Union and Minor Planets Center, the global body 

for naming Kuiper Belt objects have given this name. 

 It was discovered in 2014 with the Hubble Space Telescope, which is operated by 

the Space Telescope Science Institute in Baltimore. 

 Nasa’s New Horizons spacecraft flew by the snowman figured ice mass in 

December 2018, some 1.6 billion kilometres beyond Pluto. 

 The New Horizons team of NASA proposed the name to the International 

Astronomical Union and Minor Planets Center. 

 For the New Horizons team it took some months to finalize this name. In the 

language of the Powhatan tribe, Arrokoth means ―sky‖. 

 The team got the approval from the elders of the Powhatan tribe to assign it to their 

new found ―baby‖. 

 

Kuiper Belt 

 
 The Kuiper Belt is a disk-shaped region found in the outer solar system, past the orbit of Neptune. 

 It is known as the third zone of the solar system, after the zone hosting the gas planets in our solar 

system. 

 It contains hundreds of millions of small icy bodies that are thought to be left over material from the 

formation of the outer planets. 



 
 
 
 

 

 At least three dwarf planets are located in the Kuiper belt: Pluto, Haumea and Makemake. 

 Also, some of the solar system's moons are thought to have originated there, such as Neptune's Triton 

and Saturn's Phoebe. 

  
About New Horizons mission 

 NASA launched the New Horizons mission in January 2006. 

 After crossing by Pluto in 2015, in 2019 it flew by Arrokoth. This remains the "farthest flyby 

ever conducted." 

  

 Spicules in the Sun 

 

 One of the puzzles concerning is the Sun's surface and atmospheric temperature. 

 A team of researchers has observed the reason why Sun's atmosphere is hotter than its surface. 

Anomaly of the Sun's temperature 

 The temperature at the core of the Sun is nearly 15 million degrees Celsius, while that at its 

surface layer, known as the photosphere, is merely 5,700 degrees C. 

 The natural thing to expect is that still further outwards, in its atmosphere, known as the corona, 

the temperatures would be comparable to that at the surface (photosphere). 

 However, the temperature of the corona is much higher. 

 It starts increasing outside the photosphere, reaching a value of about one million degrees or 

more in the corona. 



 
 
 
 

 

 Coronal heating 
 One would expect that as there are no extra sources of heat, when you move away from a hot 

object, the temperature steadily decreases. 

 However, with respect to the Sun, after dropping to a low, the temperature again rises to one 

million degrees in the corona which stretches over several million kilometres from the surface of 

the Sun. 

 This implies there should be a source heating the corona. The puzzle of coronal heating has been 

tackled by many theories. 

 Now, in a research paper, the team of solar physicists has made observations and matched it with 

an analysis that explains this conundrum. 

Mystery now solved: Spicules in the Sun 

 The key to the puzzle lies in geyser-like jets known as solar spicules that emanate from the 

interface of the corona and the photosphere. 

 While in a photograph these look like tiny hairlike projections, they are in fact 200-500 

kilometres wide and shoot up to heights of about 5,000 km above the solar surface. 

 It has been suspected that these spicules act as conduits through which mass and energy from the 

lower atmosphere bypass the photosphere and reach the corona. 

 These spicules heat up while propagating upward, reaching the coronal temperature. 

 They are made of plasma - a mixture of positive ions and negatively charged electrons.The 

coronal plasma emits light in extreme ultraviolet. 

 Gravastars 

 

 

News 



 
 
 
 

 

 According to some scientists, the universe contains not just black holes but many exotic objects, 

such as gravastars and boson stars which are black hole mimickers. 

Why study Gravastars? 

 In September 2015, the LIGO detectors in the US made history by directly detecting for the first 

time the merging of two black holes. 

 Since then, LIGO, joined by other detectors around the world, has gone on to detect eleven 

events of which one is the merger of two neutron stars and the remaining ten, of pairs of black 

holes (binary black holes). 

 As they spiralled in each other and merged, the binary black holes let off characteristic 

gravitational wave signals. The properties of the merging black holes, namely the masses and 

spins could be arrived at by looking at the initial part of the signal waveform. 

 Similarly, by carefully looking at the tail end - also known as the ring down part of the signal, 

the mass and spin of the final merged state (black hole) can be inferred. 

 The question emerges - whether other exotic objects exist that may act as black hole mimickers 

and give off similar signals. 

What is Gravastar? 

 Theoretically, there are possibilities such as the so-called gravastars and boson stars which are 

black hole mimickers. 

 For instance, a gravastar is a strange object that would have a core of exotic matter resembling 

dark energy with an external shell of normal star-like matter. 

 There are no observational evidences for their existence till date, but then, there were not too 

many ways in which one could look for them. 

How it is distinguished from black hole? 

 The spinning of the compact object has a different effect on it whether it is a black hole or, for 

instance, a gravastar. 

 Since the gravastar is filled with dark energy, it exerts a negative pressure on the outside. So 

when it spins it behaves differently from normal stars and black holes. 

 When a normal star spins about an axis, it tends to bulge about the equator and get compressed at 

the poles. 

 However, for a gravastar this effect is just reversed - it gets compressed near the equator and 

bulges out at the poles. Thus their shapes change differently when spinning. 

 

 

 

 

 

 

 

 



 
 
 
 

 

STARLINK NETWORK 

News 

 

• SpaceX, the world's leading private company in space technology, fired a spray of 60 satellites 

into low earth orbit, the first operational batch of what is intended to eventually evolve into a 

constellation of nearly 12,000 satellites aimed at providing low-cost and reliable space -based 

Internet services to the world. 

• Internet has now become a part of humanity's basic infrastructure and an important means of 

delivering a wide variety of public services to the respective peoples 

• Currently, about 4 billion people, more than half the increasing population, do not have access to 

reliable Internet networks. 

• And that is because the traditional ways to deliver the Internet - fiber-optic cables or wireless 

networks - cannot take it everywhere on Earth. In many remote areas, or places with difficult 

terrain, it is not feasible or feasible to set up cables or mobile towers. 

• Signals from satellites in space can overcome this obstacle easily. 

• In space-based networks, data requests travel from the user to the satellite, and are then directed to 

data centers on the ground 

Criticism to the project: 

 Increased space debris 

 Increased risk of collisions and 

 The concern of astronomers that these constellations of space Internet satellites will make it 

difficult to observe other space objects, and to detect their signals. 

 

 



 
 
 
 

 

Significance of the project: 

The project ensures that reliable and uninterrupted Internet services are universally available in 

every part of the globe. 

• Currently, about 4 billion people, more than half the increasing population, do not have access to 

reliable Internet networks. 

• And that is because the traditional ways to deliver the Internet - fiber-optic cables or wireless 

networks - cannot take it everywhere on Earth. 

• In many remote areas, or places with difficult terrain, it is not feasible or feasible to set up cables 

or mobile towers. 

Signals from satellites in space can overcome this obstacle easily. 

So how will placing satellites in lower orbits help? 

• One big advantage of beaming signals from geostationary orbit is that the satellite can cover a 

very large part of the Earth. 

• Signals from one satellite can cover roughly a third of the planet - and three to four satellites 

would be enough to cover the entire Earth. 

• Also, because they appear to be stationary, it is easier to link to them. 

• But satellites in geostationary orbit also have a major disadvantage. The Internet is all about 

transmission of data in (nearly) real time. 

• However, there is a time lag - called latency - between a user seeking data, and the server sending 

that data. 

• And because data transfers cannot happen faster than the speed of light (in reality, they take place 

at significantly lower speeds), the longer the distance that needs to be covered the greater is the 

time lag, or latency. 

Then involved the issue? 

 There is a time lag - called latency - between a user seeking data, and the server sending that 

data. 

 And because data transfers cannot happen faster than the speed of light (in reality, they take 

place at significantly lower speeds), the longer the distance that needs to be covered the 

greater is the time lag, or latency. 

 A transmission from a satellite in geostationary orbit has a latency of about 600 

milliseconds. 

 How low earth orbit seeks to solve this issue? 

 A satellite in the lower orbit, 200–2,000 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. 

  

 



 
 
 
 

 

Do you know? 

• There are fewer than 2,000 operational satellites at present, and fewer than 9,000 satellites have 

been launched into space since the beginning of the Space Age in 1957. Most of the operational 

satellites are located in the lower orbits. 

• On September 2019, the European Space Agency (ESA) had to perform, for the first time ever, a 

"collision avoidance manoeuvre" to protect one of its live satellites from colliding with a "mega 

constellation" 

Q) Consider the following statements about Starlink network 

1. It is launched by Coalition of Space agencies and private organization led by NASA and 

International Telecommunication Union (ITU) 

2. It is aimed at providing low-cost and reliable space-based Internet services to the world. 

Which of the statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 

PATENT PROSECUTION HIGHWAY PROGRAMME 

 News 

The Union Cabinet has approved the proposal for adoption of Patent Prosecution Highway (PPH) 

program. 

About the PPH 

 The Patent Prosecution Highway (PPH) is a set of initiatives for providing accelerated patent 

prosecution procedures by sharing information between some patent offices. 

 The program would be run by the Indian Patent Office (IPO) under the Controller General of 

Patents, Designs & Trade Marks India (CGPDTM) with patent offices of various other interest 

countries or regions. 

 It will initially commence between Japan Patent Office (JPO) and Indian Patent Office on pilot 

basis for a period of three years only. 

 Under this Pilot program, Indian Patent Office may receive patent applications in certain 

specified technical fields only, namely, Electrical, Electronics, Computer Science, Information 

Technology, Physics, Civil, Mechanical, Textiles, Automobiles and Materials etc. 



 
 
 
 

 

 The patent offices will frame their own guidelines for implementation of the program. 

 Benefits of PPH 
 Reduction in time to dispose patent applications. 

 Reduction in pendency of patent applications. 

 Improvement in quality of search and examination of patent applications. 

 An opportunity for Indian inventors including MSMEs and Start ups of India to get accelerated 

examination of their patent applications in Japan. 

CARTOSAT-3 

 

News 

• The PSLV-C47 will launch Cartosat-3 and 13 commercial nanosatellites into Sun 

Synchronous orbit from Satish Dhawan Space Center (SDSC), Sriharikota. 

• CARTOSAT-3 is a third generation agile advanced satellite having high resolution 

imaging capability. 



 
 
 
 

 

• CARTOSAT-3 would address the increased user's demands for the large scale urban 

planning, rural resource and infrastructure development, coastal land use and land 

cover. 

• At 1,625 kg, Cartosat-3 is unusually heavy and more than double the mass of the 

previous eight in its class 

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

• One of Cartosat-3's cameras offers a ground resolution of 25 cm - this means it can 

pick up an object of a minimum of that size from a height of around 500 km. 

• An existing policy allows only government and government authorized agencies to 

access ISRO's high-resolution imageries below a resolution of 1 m 

Currently, WorldView-3, a satellite owned by US company Maxar, has the best ground 

resolution of 31 cm. 

 Q) Consider the following statements about Cartosat-3 

1. It is a third generation agile advanced satellite having high resolution imaging 

capability. 

2. It will be launched by GSLV MK-III from the Satish Dhawan Space Center at 

Sriharikota 

Which of the statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 

 

 

 



 
 
 
 

 

Dendrochronology 

 

News 

Reconstructions of past responses of vegetation from different ecosystems can predict the impact of 

climate change on weather and other environmental parameters. 

Dendrochronology 

 It is the study of tree rings that hold a wealth of information about not only a tree's past but also 

that of the ecosystem in which it lives. 

 Tree rings are layers of growth that a tree acquires in a year. 

 The color of old wood is always darker than a comparatively newer wood which creates a 

contrasting pattern of rings year on year. 

 In the years of good growth, characterized by a healthy supply of resources, the ring is thick. 

 It is thin when the ecosystem has dearth of resources. 

 Trees can be great records for past and recent climates, much better than climate records as their 

density in a region is much greater than climate observatories and their information close enough 

to actual conditions. 

 How does Dendrochronology help? 
 As trees are sensitive to local climate conditions, such as rain and temperature, they give some 

information about that area's local climate in the past. 



 
 
 
 

 

 For example, tree rings usually grow wider in warm, wet years and they are thinner in years 

when it is cold and dry. 

 If the tree has experienced stressful conditions, such as a drought, the tree might hardly grow at 

all in those years. 

  

SECOND SPACEPORT OF ISRO AT KULSHEKRAPATTINAM 

 

The ISRO has commenced land acquisition for its second launchpad in Kulasekarapattinam, 
a town in the Thoothukudi (Tuticorin) district of Tamil Nadu. 

ISRO's spaceport 

 ISRO's first and only spaceport, the Satish Dhawan Space Center (SDSC), is located in 
Sriharikota, about 100 km north of Chennai, in the state of Andhra Pradesh. 

 The organization launches its PSLV and GSLV rockets from here. 
 The SDSC, setup in 1971, currently has two active launchpads. 
 Its first launchpad was decommissioned once the Augmented Satellite Launch Vehicle 

programme ended in 1994. 
 The first of the two active pads mostly services the PSLV and the second, the GSLV, 

and which ISRO is currently modifying to accommodate crewed vehicle missions as part 
of its upcoming human spaceflight project, Gaganyaan. 

 The second spaceport at Kulasekarapattinam is expected to provide an important 
advantage to ISRO's upcoming Small Satellite Launch Vehicle (SSLV), a smaller 
counterpart of the PSLV. 

 Why need another launchpad? 



 
 
 
 

 

 The PSLV is designed to launch satellites into pole-to-pole, or polar, orbits around 
Earth. 

 However, it can't enter into such an orbit straightaway after launch because its trajectory 
needs to avoid flying over Sri Lanka, protecting its popular centers from any debris from 
the rocket. 

 So once the rocket lifts off from Sriharikota, it flies further east to avoid Sri Lanka and 
then steers itself back towards the South Pole. 

 This manoeuvre requires more fuel, and for a smaller rocket like the SSLV, the addition 
could eat into its already limited payload capacity and reduce the rocket's value for 
Antrix, ISRO's commercial operator. 

 By setting up a spaceport in Kulasekarapattinam the SSLV will lift off over the 
Lakshadweep Sea and won't have to swerve around Sri Lanka as it climbs to higher 
altitudes. 

 Why Thoothukudi? 
 Proximity to the seashore makes Thoothukudi ideal for ―straight southward‖ 

launches. From Sriharikota, such southward bound launches are not possible as the 
rockets have to fly around Sri Lanka.  

 Nearness to the equator : Like the Sriharikota spaceport in the Satish Dhawan Space 
Center, Thoothukudi was selected as a spaceport due to its nearness to the equator. A 
rocket launch site should be on the east coast and near the equator. 

 Logistical ease : ISRO has its Liquid Propulsion Systems Center (LPSC) at 
Mahendragiri in Tirunelveli district, where it assembles the second and fourth stage 
engines for the PSLV. Instead of transporting the second and fourth stages to 
Sriharikota from Mahendragiri, it would be easier to shift them to the launch pad if it is 
built in Kulasekarapattinam, which is around 100 km away. 

  

CHANDRAYAN-2 

News 

• Nasa released some images showing the site of the Vikram lander's impact and the associated 

debris field. Nasa credited a Chennai-based techie with the discovery 

• Nasa said the debrisis about 750 meters northwest of the main crash site where Vikram made a 

hard landing on September 7th 2019 

• Isro'sChandrayaan 2 mission was expected to make a soft landing on the Moon's surface when it 

lost contact with the Vikram lander ahead of the scheduled touchdown. 



 
 
 
 

 

• Chandrayaan 2's Vikram lander hard-landed on Moon's surface as reduction in velocity during its 

descent did not match with the designed parameters. 

• The indigenously developed Chandrayaan-2 spacecraft comprising of orbiter, lander (Vikram) 

and rover (Pragyan) was successfully launched on-board the indigenous GSLV MK III-M1 

Mission on July 22, 2019 

• The Isro is planning to launch Chandrayaan 3 probably in November next year. 

What are the scientific objectives of Chandrayaan2? 

• Moon provides the best linkage to Earth's early history. 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 to address the origin of water on Moon. 

• India would have been the first country to land a mission on the south pole of the Moon, if the 

landing was a success. 

DIDYMOOS 

 



 
 
 
 

 

News 

• NASA and ESA want to hit an asteroid called Didymos 

• The twin-asteroid system Didymos is a binary near-Earth asteroid. 

• According to NASA, while the primary body of Didymos is approximately 780 meters across, its 

secondary body or ―moonlet‖ is about 160-meters in size, which is more typical of the size of 

asteroids that could pose the most likely significant threat to Earth. 

• Amidst the growing concern of need of a planetary defense mechanism, scientists are trying to 

find ways to deflect asteroids from a collision course with Earth 

• One such project is the Asteroid Impact and Deflection Assessment (AIDA), which includes 

NASA's Double Asteroid Redirection Test (DART) mission and the European Space Agency's 

(ESA) Hera. 

• DART is scheduled to launch in 2021 with an aim to slam into the smaller asteroid of the 

Didymos system at around 6 km per second in 2022. 

• Hera will arrive at the Didymos system in 2027 to measure the impact crater produced by the 

DART collision and study the change in the asteroid's orbital trajectory. 

Do you know? 

• There are around 25,000 near-Earth objects (NEOs) that orbit the Sun on a trajectory that brings 

them close to our planet's orbit. 

• However, certain near-Earth objects have been classified as "potentially hazardous" which are 140 

meters or more in size and come within 0.05 AU (astronomical unit) to Earth 

• The distance in space is usually measured in astronomical units where 1 AU is the distance 

between Earth and the Sun, which is around 93 million miles or 150 million kilometers 

Why need a planetary defense mechanism? 

 There are around 25,000 near-Earth objects (NEOs) that orbit the Sun on a trajectory 
that brings them close to our planet's orbit. NASA tracks such near-Earth objects to 
ensure they do not become threats. 

 However, certain near-Earth objects have been classified as "potentially 
hazardous" which are 140 meters or more in size and come within 0.05 AU 
(astronomical unit) to Earth. 

 The distance in space is usually measured in astronomical units where 1 AU is the 
distance between Earth and the Sun, which is around 93 million miles or 150 million 
kilometres. 

 According to NASA JPL's Center for NEO studies, as of now, there are about 900 near-
Earth objects measuring more than 1 km. A 



 
 
 
 

 

 n impact from one of these NEOs can bring devastating effects to Earth. 

Why AIDA is aiming for Didymos? 

 The twin-asteroid system Didymos is a binary near-Earth asteroid. 
 According to NASA, while the primary body of Didymos is approximately 780 meters 

across, its secondary body or ―moonlet‖ is about 160-meters in size. 

About DART and Hera's mission 

 Last year, NASA announced that it had started the construction of DART, their 
component of the AIDA mission. 

 DART is scheduled to launch in 2021 with an aim to slam into the smaller asteroid of the 
Didymos system at around 6 km per second in 2022. 

 Hera will arrive at the Didymos system in 2027 to measure the impact crater produced 
by the DART collision and study the change in the asteroid's orbital trajectory. 

 ESA was supposed to construct the complementary mission Asteroid Impact Mission 
(AIM) to study Didymos prior to DART's collision, but the mission was scrapped and 
ESA came up with an alternative mission Hera, which is scheduled to launch in 2024. 

 Q) Consider the following statements about Asteroid Impact and Deflection Assessment (AIDA) 
initiative 

1. The aim of the initiative isto deflect asteroid- Didymos from a collision course with Earth 

2. It includes NASA's Double Asteroid Redirection Test (DART) mission and the Japan Space 
Agency's (JAXA) Hera mission. 

Which of the statement (s) given above is / are correct? 

a. 1 only 
b. 2 only 
c. Both 1 and 2 
d. Neither 1 nor 2 

 

 

 

 

 

 

 



 
 
 
 

 

RISAT-2BR1 

 

News 

• India's Polar Satellite Launch Vehicle, in its 50th flight (PSLV-C48), successfully launched 

RISAT-2BR1, an earth observation satellite, along with nine commercial satellites of Israel, 

Italy, Japan and USA from Satish Dhawan Space Center (SDSC) SHAR , Sriharikota. 

• These satellites were launched under commercial arrangement with NewSpace India Limited 

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

RISAT-2BR1: 

• It 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. 

• It is believed that RISAT-2BR1 along with Cartosat-3, a remote sensing satellite which was 

launched on November 27, 2019, will also be used for military reconnaissance. 

• Before the launch of RISAT (Remote Imaging Satellite), India relied on images provided by 

Canadian satellites as the current domestic remote sensing spacecraft are not equipped to capture 

images of the earth during cloud cover. 

 

 



 
 
 
 

 

PSLV 

• Initially, the PSLV had a carrying capacity of 850 kg, and over the years it has been enhanced to 

1.9 tonnes. 

• The PSLV is very versatile, having various mission options. The PSLV had helped take payloads 

into almost all the orbits in space, including the the Geo-Stationary Transfer Orbit (GTO), the 

moon and mars, and would soon be launching a mission to the sun 

• The PSLV has failed only twice - the maiden flight of the PSLV D1 in September 1993 and the 

PSLV C-39 in August 2017. 

  

Q) Consider the following statements about RISAT-2BR1 

1. It is a radar imaging earth observation satellite 

2. It is meant for applications in various fields like agriculture, forestry, disaster management 

support and would also serve military purposes 

Which of the statement (s) given above is / are correct? 

a. 1only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 

ELECTRIC COMMERCIAL AIRCRAFT 

News 

• The world's first fully-electric commercial aircraft took its inaugural test flight in Vancouver, 

Canada. 

• It involved a six-passenger aircraft fitted with an electric motor. 

• Seattle-based engineering firm magniX designed the plane's motor and worked in partnership with 

Harbor Air. 

• The push to electric could help slash carbon emissions in the high-polluting aviation sector. 

• The technology would mean significant cost savings for airlines 

• An aircraft like the one flown in Vancouver could only fly about 160km (100 miles) on lithium 

battery power. Still, electric aircraft that can travel long distances remain a big challenge for the 

sector. 

• The e-plane has to be tested further to confirm it is reliable and safe. In addition, the electric motor 

must be approved and certified by regulators. 

 



 
 
 
 

 

Q) Consider the following statements about E-plane 

1. World's first fully-electric commercial aircraft took its inaugural test flight in Bengaluru, India 

2. The technology would mean significant cost savings for airlines and could help slash carbon 

emissions in the high-polluting aviation sector. 

Which of the statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

VOICE OVER WI-FI 

 

News 

• Bharti Airtel, which recently removed its FUP (Fair Usage Policy) on calls to other networks, has 

introduced Voice over Wi-Fi (VoWiFi), a first for India 

• Wi-Fi calling makes use of high speed Internet connection, available via broadband, to make and 

receive high definition (HD) voice calls. Users don't have to pay extra for these calls as it is 

using a Wi-Fi network. 

• Wi-Fi calling is aimed especially for areas where cellular networks are not strong. 



 
 
 
 

 

• This is not much different from a voice call using WhatsApp or any other over-the-top messaging 

platform, but here the call is from one number to another, and not using an app. 

• Wi-Fi Calling can be configured on compatible smartphones by upgrading operating systems to 

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

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

out in other locations. 

Q) Consider the following statements about VoWiFi 

1. It uses high speed Internet connection, available via broadband, to make and receive high 

definition (HD) voice calls. 

2. This is not much different from a voice call using WhatsApp or any other over-the-top messaging 

platform which requires the usage of unique app designed for the purposei.e call cannot be made 

from one number to another 

Which of the statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 
 

 

 

 

 

  



 
 
 
 

 

Rare earth elements and thei r applications 

 

The US Army plans to fund the construction of a rare earths processing facility to secure the 
domestic supply of minerals that are used to make military weapons and electronics. 

This will be the first financial investment by the US military into commercial-scale Rare Earths 
production since the Manhattan Project to build the first atomic bomb during World War II. 

Why such move? 

 The decision comes after China threatened to stop exporting Rare Earth materials to 
the US amid the ongoing trade war between the countries. 

 At present, China refines approximately 80% -90% of the world's Rare Earths, thereby 
having substantial control over their supply. 

 While Rare Earth elements are used in building consumer electronics, in healthcare and 
transportation, they are especially important for governments because of their use in 
manufacturing defense equipment. 

 Rare Earths Elements 
 Rare Earth Elements or Rare Earth Metals are a set of 17 chemical elements in the 

periodic table - the 15 lanthanides, plus scandium and yttrium. 
 The 17 Rare Earths are cerium (Ce), dysprosium (Dy), erbium (Er), europium (Eu), 

gadolinium (Gd), holmium (Ho), lanthanum (La), lutetium (Lu), neodymium (Nd), 
praseodymium (Pr), promethium (Pm), samarium (Sm), scandium (Sc), terbium (Tb), 
thulium (Tm), ytterbium (Yb), and yttrium (Y). 

 They tend to occur in the same ore deposits as the lanthanides, and have similar 
chemical properties. 

 Despite their classification, most of these elements are not really "rare" .  



 
 
 
 

 

 One of the Rare Earths, promethium, is radioactive. 
 According to the Rare Earth Technology Alliance (RETA), the estimated size of the 

Rare Earth sector is between $ 10 billion and $ 15 billion. 
 About 100,000-110,000 tonnes of Rare Earth elements are produced annually around 

the world. 

Uses 

 

 These elements are important in technologies of consumer electronics, computers and 
networks, communications, clean energy, advanced transportation, healthcare, 
environmental mitigation, and national defense, among others. 

 Scandium is used in televisions and fluorescent lamps, and yttrium is used in drugs to 
treat rheumatoid arthritis and cancer. 

 Rare Earth elements are used in space shuttle components, jet engine turbines, and 
drones. 

 Cerium, the most abundant Rare Earth element, is essential to NASA's Space Shuttle 
Program. 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

Q) Consider the following statements about Rare Earth Metals 

1. These elements are important in technologies of consumer electronics, computers and 

networks, communications, clean energy, advanced transportation & healthcare. 

2. Cerium, the most abundant Rare Earth element, is used in NASA's Space Shuttle Programme. 

3. China's Rare Earths deposits account for 80% of identified global reserves 

Which of the statement (s) given above is / are correct? 

a. 1 and 2only 

b. 2 and 3 only 

c. 1 and 3 only 

d. 1,2 and 3 

Barcode QR Code 

 

 Yesterday, engineer-scientist George Laurer died in North Carolina, USA, at age 94. He was 

the co-developer of the Universal Product Code (UPC), or barcode, in 1973. 

Unique Barcoding Software- Trakea 

 News 

• Haryana Police has adopted a unique barcoding software - Trakea - to ensure that 
thousands of forensic reports that form the backbone of the criminal investigation 
system and subsequent trials in the courts of law, are not tampered with. 

• Essentially, it is a forensic evidence management system that helps in automation of the 
entire process, right from the stage when forensic experts collect vital samples from the 



 
 
 
 

 

scene of crime to organized analysis of the samples, followed by tracking casewise 
forensic reports electronically through barcodes . 

• Even the selection of forensic teams is done randomly through this software. 

• Due to the unique barcoding, only the authorized investigating officers and forensic 
science experts shall be able to track the crime exhibits and scientific examination 
reports, reducing the chances of tampering / leakage of the report at any stag 

• Also, there will be no case details mentioned on the crime exhibits / samples / parcels 
except the unique bar code, that can only be read through the biometric system 

• The roadmap for the future includes the expansion of the software on an app-based 
android platform for real-time online reporting of crime scene investigations visits and its 
integration with the judicial system to reduce time lags and the chances of malpractices 
even at later stages 

• The software was originally designed by a prisoner who was lodged in Bhondsi jail for 13 
months. A software engineer by profession, the man was facing charges of having 
murdered his wife, but was ultimately acquitted by the trial court. 

What is Barcode? 

 A barcode is a method of representing data in a visual, machine-readable form. Initially, 
barcodes represented data by varying the widths and spacings of parallel lines. 

 These barcodes, now commonly referred to as linear or one-dimensional, can be 
scanned by special optical scanners, called barcode readers. 

How the idea took shape 

 Barcode was the brainchild of Woodland; Laurer is credited with bringing the idea to 
fruition. 

 It was in the 1950s that Woodland thought about developing a system based on 
barcode symbology, called Bulls-Eye Barcode, which would describe a product and its 
price in a code readable by a machine. 

 Initially, Woodland took inspiration from the Morse Code , the well-known character-
encoding scheme in telecommunications defined by dots and dashes. 

 Woodland's idea seemed workable but he was unable to develop the system as the 
cost of laser and computing technology was extremely high in the 1950s. 

 Two decades later, in the 1970s, Laurer, who was then working for IBM, put Woodland's 
idea to work, armed with less expensive laser and computing technology. 



 
 
 
 

 

 Laurer found that a rectangle system, which we see on most barcodes today, would be 
more workable than Bulls-Eye, which used a series of concentric circles that looked 
complicated. 

Transformation brought about 

 Today, shoppers simply pick up a product at a store or a mall, and pay the bill as 
determined by a scan of the barcode. 

 Barcodes can be found in hundreds and thousands of products for identification and 
scanning, and allow retailers to identify prices instantly. 

 They also allow for easy check-outs and lesser pricing errors, and let retailers keep 
better account of their inventory. 

 The barcode also changed the balance of power in the retail industry. 

QR Code 

 The Quick Response (QR) code is the trademark for a type of matrix barcode (or two-
dimensional barcode) first designed in 1994 for the automotive industry in Japan. 

 In practice, QR codes often contain data for a locator, identifier, or tracker that points to 
a website or application. 

 A QR code uses four standardized encoding modes (numeric, alphanumeric, byte / 
binary, and kanji) to store data efficiently; extensions may also be used. 

 The main advantage of a QR code is its versatility. QR codes can be used for anything 
and everything. 

 It became due to its fast readability and greater storage capacity compared to standard 
UPC barcodes. 

Q) Consider the following statements about Trakea 

1. Itis a forensic evidence management system which aims at ensuring security and a tamperproof 

tracking system of forensic reports 

2. It is developed by Karnataka Police which is the first state in the country to have such unique 

barcoding system to make forensic reports tamperproof. 

Which of the statement (s) given above is / are correct? 

a. 1only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 

  

  



 
 
 
 

 

GRAF 

 

The global IT giant IBM plans to make a high-resolution weather forecast model. It will also 
rely on user-generated data to improve the accuracy of forecasts available in India. 

IBM GRAF 

 It is the acronym for Global High-Resolution Atmospheric Forecasting System (GRAF). 
 It is the forecast system is called, can generate forecasts at a resolution of 3 kilometres. 
 This is a significantly higher resolution than the 12-kilometer models used by the IMD to 

generate forecasts. 
 These weather forecast techniques rely on dynamic modeling and collect a trove of 

atmospheric and ocean data crunch it in supercomputers and generate forecasts over 
desired time-frames - three days, weekly or fortnightly. 

Uses 

 Weather forecasts will be available to individuals for free download and can be used by 
farmers. 

 The forecast engine will also be used to provide custom forecasts for energy 
companies, consumer brands, insurance businesses and satellite imagery analysts. 

 

 

 



 
 
 
 

 

Kibble Balance, Kilogram and its definition 

 

 The prototype of one kilogram (NPK-57) is now available in India and placed at the National 

Physical Laboratory, New Delhi. The new definition of kilogram which has come into effect 
from May 2019 and few countries have developed the system of realization of unit of mass 
'kg'. 

How much is a kilogram? 

 Over the centuries, it has been defined and redefined, with a standard in place since 
1889. 

 Called Le Grand K, a cylinder of platinum-iridium is locked up in a jar at the International 
Bureau of Weights and Measures (BIPM) in Paris. 

 For nearly 130 years, the mass of this cylinder has been the international standard for 
the kilogram. 

 Redefining what constitutes 1 Kg 
 Representatives from 57 countries will vote in Versailles, France, to redefine SI, or the 

International System of Units. 
 The kilogram's definition will be based on a concept of physics called the Planck 

constant. 
 Reports worldwide suggest that the new definition is set to be voted in. 

 Using a Kibble Balance 
 Kibble balance is a self-calibrating electromechanical balance and provides the 

measurements of mass, traceable in terms of electrical parameters and provides 
linkage of macroscopic mass to the Planck constant (h). 

 The advantages of Kibble balance would be that the NPK need not to be sent to BIPM 
for calibrations and the accuracy and stability of Kibble balance is very high. 



 
 
 
 

 

 This is very important where low weights with high accuracies are essential, for example 
in pharmaceuticals and biotechnologies. 

 SMART WATER DISPENSOR 

News 

• Three students of Odisha's KendriyaVidyalaya, Berhampur, have developed a 'smart water dispenser' to 
ensure equal distribution of drinking water through pipelines in any urban or rural habitat to combat 
future water crisis. 

• In August 2019, this project was shortlisted as top 50 innovations under 'Atal Innovation Mission' of 
NitiAyog. 

• The 'Smart water dispenser' is an electronic water flow controlling mechanism that can replace the water 
meter and provide control of amount of water supply to the authorities for equal distribution. These 
units will be directly connected to a central server of the local governing body by GSM or Wi-Fi. 

• Cost of the prototype was just ₹ 2,000. Its main components include an easily available microprocessor, a 
solenoid valve and a flow sensor. 

About Atal Innovation Mission 

• It is a flagship initiative set up by the NITI Aayog to promote innovation and entrepreneurship across the 
length and breadth of the country. 

• Long term goals of AIM include establishment and promotion of small business innovation research & 
development at a national scale (AIM SBIR) for the SME / MSME / startups and in rejuvenating science & 
technology innovations in major research institutions of the country 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

Fuel Cell Electric Vehicles (FCEV) 

 

The Supreme Court has asked the government to look into the feasibility of hydrogen-based 
tech to deal with vehicular air pollution in New Delhi. India is looking closely at Japan, which 
has made progress in this field. Ahead of next July's Tokyo Olympics, Japan is gearing up to put on its 

roads thousands of vehicles based on a hydrogen cell technology, also known as 'fuel cells'. 

How does hydrogen fuel cell work? 

 

 At the heart of the fuel cell electric vehicles (FCEV) is a device that uses a source of 
fuel, such as hydrogen, and an oxidant to create electricity by an electrochemical 
process. 



 
 
 
 

 

 Put simply, the fuel cell combines hydrogen and oxygen to generate electric current, 
water being the only byproduct. 

 Like conventional batteries under the bonnets of automobiles, hydrogen fuel cells too 
convert chemical energy into electrical energy. 

 From a long-term viability perspective, FCEVs are billed as vehicles of the future, given 
that hydrogen is the most abundant resource in the universe. 

 So is an FCEV a conventional vehicle or an electric vehicle (EV)? 
 While the fuel cells generate electricity through an electrochemical process, unlike a 

battery-electricity vehicle, it does not store energy and, instead, relies on a constant 
supply of fuel and oxygen. 

 It works in the same way that an internal combustion engine relies on a constant supply 
of petrol or diesel, and oxygen. 

 In that sense, it may be seen as being similar to a conventional internal combustion 
engine. 

 But unlike the combustion engine cars, there are no moving parts in the fuel cell, so 
they are more efficient and reliable by comparison. Also, there is no combustion 
onboard, in the conventional sense. 

 Classification of EVs 

 Globally, EVs are bracketed under three broad categories: 
 Battery electric vehicle or BEVs such as the Nissan Leaf or Tesla Model S, which 

have no internal combustion engine or fuel tank, and run on a fully electric drivetrain 
powered by rechargeable batteries.   

 Conventional hybrid electric vehicles or HEVs such as the Toyota Camry sold in the 
country combine a conventional internal combustion engine system with an electric 
propulsion system, resulting in a hybrid vehicle drivetrain that substantially reduces fuel 
use. The onboard battery in a conventional hybrid is charged when the IC engine is 
powering the drivetrain.  

 Plug-in hybrid vehicles or PHEVs , such as the Chevrolet Volt, also have a hybrid 
drivetrain that uses both an internal combustion engine and electric power for motive 
power, backed by rechargeable batteries that can be plugged into a power source. 

 What are the advantages and disadvantages of fuel cells? 
 Fuel cells have strong advantages over conventional combustion-based technologies 

currently used in many power plants and cars, given that they produce much smaller 
quantities of greenhouse gases and none of the air pollutants that cause health 
problems. 

 Also, if pure hydrogen is used, fuel cells emit only heat and water as a byproduct. Such 
cells are also far more energy-efficient than traditional combustion technologies. 

 Unlike battery-powered electric vehicles, fuel cell vehicles do not need to be plugged in, 
and most models exceed 300 km of range on a full tank. They are filled up with a 
nozzle, just like in a petrol or diesel station. 

 Limitations of Fuel Cells EVs 
 While FCEVs do not generate gases that contribute to global warming, the process of 

making hydrogen needs energy - often from fossil fuel sources. 



 
 
 
 

 

 That has raised questions over hydrogen's green credentials. 
 Also, there are questions of safety - hydrogen is more explosive than petrol. 
 Opponents of the technology cite the case of the hydrogen-filled Hindenburg airship in 

1937. 
 The other major hurdle is that the vehicles are expensive, and fuel dispensing pumps 

are scarce. 

 Progress in india 
 In India, so far, the definition of EV only covers BEVs; the government has lowered 

taxes to 12%. 
 At 43%, hybrid electric vehicles and hydrogen FCEVs attract the same tax as IC 

vehicles. 
 The Ministry of New and Renewable Energy has been supporting various such projects 

in academic institutions, research and development organizations and industry for 
development. 

Q) Consider the following statements about Hydorgen Fuel Cell 

1. The fuel cell combines hydrogen and oxygen to generate an electric current, water being the only 

byproduct. 

2. Like conventional batteries, hydrogen fuel cells too convert chemical energy into electrical 

energy. 

Which of the statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 

SEXED SEMEN 

News 

• The Union Minister for animal husbandry, dairying and fisheries said that government plans to 

provide dairy farmers with 'sexed semen' for cattle for as cheap as Rs 100 per straw by 2020. 

• The reproduction system of cattle is similar to humans. Cows carry XX chromosomes while bull 

semen carries both X and Y. 

• Sexed semen is specially processed semen of bulls from which 'Y' chromosomes in sperm cells - 

which lead to the birth of a male calf - are either removed through a 'sorting' process or killed. 

• Semen which has only 'X' chromosomes can ensure that a female calf is born. 

• Sexed semen can help solve the stray cattle problem in country as male calves (and cows which 

has stopped giving mil) are abandoned on the roads by farmers as they do not give milk. 



 
 
 
 

 

• The guarantee of a female calf being born is never 100 per cent. It can be up to 90 per cent 

• High quality conventional semen straws are available for just around Rs 20-40 per straw only 

whereas sexed semen costs at least Rs 1,200 per straw without subsidy. 

  

Concrete Maturity Meter: To measure the strength of concrete 

 

News 

• The Construction Engineering Research Foundation (PCERF) - a non-profit body- has developed 

the country's first indigenous Concrete Maturity Meter that determines the strength of concrete 

used in construction. 

• The device can help in significantly reducing the margin of error in estimating the strength of a 

structure 

• It also helps in cutting project costs (10-12%) as it will be available at 30% to 40% of the cost of 

the foreign maturity meter (₹ 3 - ₹ 5 Lakh) that is in use in the market 

• The method to measure concrete strength is based on the principle that concrete strength is 

directly related to its hydration (temperature) and age (time) 

• The device can also be directly connected to mobile phones so as to suit the techniques and skills 

of end users in India 

Q) Consider the following statements about Hydorgen Fuel Cell 

1. The fuel cell combines hydrogen and oxygen to generate an electric current, water being the only 

byproduct. 

2. Like conventional batteries, hydrogen fuel cells too convert chemical energy into electrical 

energy. 



 
 
 
 

 

Which of the statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

SEXED SEMEN 

News 

• The Union Minister for animal husbandry, dairying and fisheries said that government plans to 

provide dairy farmers with 'sexed semen' for cattle for as cheap as Rs 100 per straw by 2020. 

• The reproduction system of cattle is similar to humans. Cows carry XX chromosomes while bull 

semen carries both X and Y. 

• Sexed semen is specially processed semen of bulls from which 'Y' chromosomes in sperm cells - 

which lead to the birth of a male calf - are either removed through a 'sorting' process or killed. 

• Semen which has only 'X' chromosomes can ensure that a female calf is born. 

• Sexed semen can help solve the stray cattle problem in country as male calves (and cows which 

has stopped giving mil) are abandoned on the roads by farmers as they do not give milk. 

• The guarantee of a female calf being born is never 100 per cent. It can be up to 90 per cent 

• High quality conventional semen straws are available for just around Rs 20-40 per straw only 

whereas sexed semen costs at least Rs 1,200 per straw without subsidy. 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

Concrete Maturity Meter: To measure the strength of concrete 

 

 News 

• The Construction Engineering Research Foundation (PCERF) - a non-profit body- has developed the 
country's first indigenous Concrete Maturity Meter that determines the strength of concrete used in 
construction. 

• The device can help in significantly reducing the margin of error in estimating the strength of a structure 

• It also helps in cutting project costs (10-12%) as it will be available at 30% to 40% of the cost of the 
foreign maturity meter (₹ 3 - ₹ 5 Lakh) that is in use in the market 

• The method to measure concrete strength is based on the principle that concrete strength is directly 
related to its hydration (temperature) and age (time) 

• The device can also be directly connected to mobile phones so as to suit the techniques and skills of end 
users in India 



 
 
 
 

 

  

 

BHIBHA CONSTELLATION AND SANTAMASHA PLANET 

 

A white yellow star in Sextans constellation and its Jupiter-like exoplanets, which were 
hitherto named HD 86081 and 86081b, will now have Indian names, a / c to International 
Astronomical Union (IAU). 

Bhibha 

 The star has been named in honor of a pioneering Indian woman scientist Bibha 
Choudhury, who discovered subatomic particle, pi-meson. 

 'Bhibha' also means "a bright beam of light" in Bengali. 
 It is located in the constellation of Sextans. It is as hot as the sun, with a surface 

temperature of about 6,000 degrees Kelvin. It is 1.55 times bigger, 1.21 times larger, 
and 1.75 times brighter. 

 It is so far away that light from it takes 310.93 years to reach Earth and hence it is 
visible only with a telescope. 

 



 
 
 
 

 

nternational Astronomical Union (IAU) 

 The IAU is an international association of professional astronomers, at the PhD 
level and beyond, active in professional research and education in astronomy. 

 Among other activities, it acts as the internationally recognized authority for 
assigning designations and names to celestial bodies (stars, planets, asteroids, 
etc.) and any surface features on them. 

 To standardize planetary nomenclature, the IAU was assigned in 1919 the task of 
selecting official names for features on Solar System bodies. 

 Planetary nomenclature, like terrestrial nomenclature, is a system of uniquely 
identifying features on the surface of a planet or natural satellite so that the 
features can be easily located, described, and discussed. 

     

Santamasa 

 The planet has been named S'antamasa 'to reflect the cloudy nature of its 
atmosphere. 'Santamasa' is the Sanskrit term for 'clouded'. 

 'Santamasa', which is its only planet, is estimated to have a mass of 1.5 times that of 
Jupiter, going around the central star in a nearly circular orbit just in 2.1375 days. 

 Revolving so near the host star, the planet is expected to be very hot. 

  

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

Core Catcher: Device to contain nuclear accidents 

 
  

 News 

• Moscow-based Rosatom State Corporation installed a core melt localization device (CMLD) or “core 
catcher” at Unit 3 of Tamil Nadu’s Kudankulam Nuclear Power Plant (KKNPP). 

• The device is designed to localize and cool the molten core material in case of a meltdown accident. 

• Such an accident occurs when the nuclear fission reaction taking place inside a reactor is not sufficiently 
cooled, and the buildup of heat causes fuel rods to melt down 

• In 2011, the device was first installed at the Tianwan nuclear power plant in China, which is of Russian 
design 

• In 2018, a 200-tonne core catcher is being installed Rooppur 1 Nuclear Power Plant in Bangladesh (India-
Russia collaboration which goes into operation in 2023) 

Carbon dots 

In an extraordinary waste-to-wealth feat, researchers from Assam have used the commonly 
found invasive plant water hyacinth to produce carbon nanoparticles. 

 

 

 

 



 
 
 
 

 

Carbon dots 

 The researchers harvested water hyacinth leaves, removed the chlorophyll, dried and 
powdered it. 

 The sieved powder underwent several treatments including heating at 150 degree 
Celsius to convert it to carbon dots. 

 When a nanoparticle is less than 10 nanometres call it a dot or nanodot. 

Features of these dots 

 These carbon dots were able to give a green fluorescence under UV light. 
 These extremely tiny (less than 10 nanometres) particles can be used for detecting a 

commonly used herbicide - pretilachlor. 
 The nanoparticles were found to be selective and sensitive for the detection of the 

herbicide. 
 Some teams are exploring if its fiber can be used to make furniture. 

 AIS-155 

 

The Union Ministry of Road Transport & Highways (MoRTH) has notified regarding to 
Automotive Industry Standards (AIS) -155 in respect of Microdot identifiers affixed on the 
motor vehicles.    

What is AIS-155? 

 AIS-155 is an Indian standard for Microdot identifiers which are affixed on the motor 
vehicles and their parts, components, assemblies, sub-assemblies through amendment 
in Rule 92 of the Central Motor vehicles. 

 The Central Motor vehicles (Fourteenth Amendment) Rules, 2019 comes into force on 
the date of publication in the Official Gazette. 

Microdots Technology 



 
 
 
 

 

 The Ministry of Road Transport and Highways issued a draft notification on amending 
the Central Motor Vehicles Rules, 1989, and allowing motor vehicles and their parts, 
components, assemblies, sub-assemblies to be affixed with permanent and nearly 
invisible microdots. 

 These microdots can be read physically with a microscope and identified with ultraviolet 
light. 

 Microdots are a globally proven technology to ensure originality in spare parts of 
machines and components, including in the automobile sector. 

 The government has envisaged that with microdots becoming a permanent feature in 
vehicles, identifying them would become easier in case they are stolen. 

How it works? 

 The microdots and adhesive are to become a permanent fixture / affixation which 
cannot be removed without damaging the asset itself. 

 The microdots are to comply with AIS 155 requirements, if affixed. 
 The technology involves spraying thousands of microscopic dots onto vehicles or other 

assets to form a unique identification. 
 Each microdot carries this identification which is registered to the owner, but is not 

visible to the naked eye. 

Chandrayaan-3: Launch this year 

 

News 

• India will launch Chandrayaan-3 in 2020, government stated, asserting that the mission cost will be less 

than Chandrayaan-2. The experience gathered from Chandrayaan-2 and available infrastructure would 

bring down the cost of Chandrayaan-3 

 

 



 
 
 
 

 

Value Addition for Prelims 

• Chandrayaan-2 mission was India's first attempt to land on lunar surface. The ISRO had planned the 

landing on the South Pole of the lunar surface. However, the lander Vikram hard-landed. 

• Nevertheless, the Chandrayaan 2 orbiter remains in good health 

• ISRO's new commercial arm New Space India Ltd. (NSIL) will oversee the technology transfer to the 

private sector and manufacturing of space components by the industry. 

 Q) Consider the following statements about Chandrayaan-2 Mission 

1. Chandrayaan-2 mission was India's first attempt to land on lunar surface. 

2. The ISRO had planned the landing on the South Pole of the lunar surface 

Which of the above statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 Gaganyaan: In mission mode, says ISRO 

In news: 

• Four pilots from the Indian Air Force (IAF) will leave for Russia this month to receive training as astronauts 
of Gaganyaan, the first Indian crewed flight to space. 

• It is a ₹ 10,000-crore Indian human space flight scheduled for 2022. 

• The chosen astronauts will be sent to space on-board Gaganyaan, a crew capsule, to be launched with the 
help of Geo-Synchronous Launch Vehicle (GSLV) 

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

• India has signed agreements with Russia and France for cooperation on the Gaganyaan mission. 

• DRDO signed MoUs with ISRO to offer technologies for the mission, including space food, survival kits for 
crew, radiation protection equipment and parachutes. 

• India's first man in space Rakesh Sharma, who flew aboard the Soyuz T-11, launched on 2 April 1984, was 
an Indian Air Force pilot. 



 
 
 
 

 

 

Background and Timeline: From an idea to a plan 

• Preparations have been going on since 2004, when the manned space mission was first endorsed 
by the ISRO Policy Planning Committee; There was lack of clarity on when exactly the mission 
would be launched, the target initially in was 2015. 

• 2004: ISRO Policy Planning Committee recommends manned space mission 

• 2006: National committee comprising 80 scientists and technocrats endorses proposal 

• 2007: First public announcement of the human space program 

• 2009: Another experts' committee, discusses the desirability and feasibility of the program and 
expresses support 

• 2010: Failure of GSLV-D3 and Failure of GSLV-F06 

• 2014: Successful testing of experimental flight of GSLV Mk-III; This also successfully tests an 
experimental crew module, demonstrating re-entry capability. 

• June 2017: First 'developmental' flight of GSLV Mk-III 

• July 2018: First successful flight of the crew escape system or “pad abort” test. 

• August 15, 2018: Prime Minister announces manned mission to take place before 2022 

Challenges: 



 
 
 
 

 

• A manned space mission is very different from all other missions that ISRO has so far completed. 

• In terms of complexity and ambition, even the missions to the Moon (Chandrayaan) and Mars 
(Mangalyaan) are nowhere in comparison. 

• For a manned mission, the key distinguishing capabilities that ISRO has had to develop the ability 
to bring the spacecraft back to Earth after flight, and to build a spacecraft in which astronauts 
can live in Earth-like conditions in space. 

• Over the years, ISRO has successfully tested many of the technologies that are required, but 
many others are still to be developed and tested. 

The rocket: GSLV Mk-III 

• The spacecraft carrying human beings, called crew module, is likely to weigh in excess of 5 to 6 
tonnes. 

• ISRO's main launch vehicle, the PSLV (Polar Satellite Launch Vehicle), which carried the 
Chandrayaan and Mangalyaan missions too, can carry payloads that are barely up to 2 tonnes, 
and that too only to orbits at about 600 km altitude from the Earth's surface . 

• That is why the development of GSLV Mk-III, a launch vehicle with capabilities to deliver much 
heavier payloads much deeper into space, was necessary. 

• After three decades of efforts, mainly focused on developing an indigenous cryogenic engine to 
power the rocket, ISRO successfully tested GSLV Mk-III, now called LVM-3 (Launch Vehicle 
Mark-3), in an experimental flight in December 2014. 

• June 2017, ISRO successfully launched the first "developmental" flight of LVM-3, which carried 
the GSAT-19 satellite into space. 

• The LVM-3 is the declared launch vehicle for taking the manned crew module into space. Over 
the next few years, many more flights of GSLV are scheduled. 

Re-entry & recovery tech 

• The satellites launched by ISRO including Chandrayaan and Mangalyaan, normally meant to 
remain in space, even when their life is over. 

• Any manned spacecraft, however, needs to come back. This involves mastering of the highly 
complicated and dangerous re-entry and recovery ability. 

• While re-entering Earth's atmosphere, the spacecraft needs to withstand very high 
temperatures, which is created due to friction. 



 
 
 
 

 

• Also, the spacecraft needs to renter the atmosphere at a very precise speed and angle, and even 
the slightest deviation could end in disaster. 

• The first successful experimental flight of GSLV Mk-III on December 18, 2014, also involved the 
successful testing of an experimental crew module that came back to Earth after being taken to 
an altitude of 126 km into space. 

• The Crew module Atmospheric Re-entry Experiment (CARE) spacecraft re-entered the 
atmosphere at about 80 km altitude and landed in the sea near the Andaman and Nicobar 
Islands. 

Crew Escape System 

• This is a critical safety technology, involving an emergency escape mechanism for the astronauts 
in case of a faulty launch. 

• The mechanism ensures the crew module gets an advance warning of anything going wrong with 
the rocket, and pulls it away to a safe distance, after which it can be landed either on sea or on 
land with the help of attached parachutes. 

• Recently, ISRO completed the first successful flight of the crew escape system. A simulated crew 
module weighing about 3.5 tons was launched from Sriharikota. 

Life support 

• The Environmental Control and Life Support System (ECLSS) is meant to ensure that conditions 
inside the crew module are suitable for humans to live comfortably. 

• The inside of the crew module is a twin-walled sealed structure that will recreate Earth-like 
conditions for the astronauts. 

• The ECLSS maintains a steady cabin pressure and air composition, removes carbon dioxide and 
other harmful gases, controls temperature and humidity, and manages parameters like fire 
detection and suppression, food and water management, and emergency support. 

• While the design and configuration of the ECLSS and the inside of the crew module has been 
finalized, other components and systems are in the process of being tested. 

• Ground testing will have to be followed by tests in the space orbit while simulating zero gravity 
and deep vacuum. 

Astronaut training 



 
 
 
 

 

• In the early part of the planning, a proposal for setting up an astronaut training center in 
Bangalore was floated. Initially targeted by 2012, it is yet to take off. 

• While ISRO still plans to set up a permanent facility, the selected candidates for the first manned 
mission will most likely train at a foreign facility. 

• Candidates will need to train for at least two years in living in zero gravity and dealing with a 
variety of unexpected experiences of living in space. 

• Some training would also be imparted at the Institute of Aerospace Medicine of the Indian Air 
Force at Bengaluru. 

Budget 

• During the early years of planning, the cost of India's first manned space mission was estimated 
at about Rs 12,400 crore. But that was for a mission to be launched in 2015. 

• The mission would now be completed for less than Rs 10,000 crore. 

• Recently, the government approved the funding for the next 10 flights of GSLV Mk-III at an 
estimated cost of Rs 4,338.2 crore. This was supposed to take care of GSLV Mk-III missions till 
2024. 

Conclusion: 

• If India does launch the Gaganyaan mission, it will be the fourth nation to do so after the United 
States, Russia and China. 

• These developments will help ISRO in perfecting the cryogenic technology for sending up heavier 
and heavier payloads and will reduce India’s dependency on other countries to launch heavier 
satellites. 

Q) Consider the following statements about Gaganyaan Mission 

1. Astronauts will be sent to space onboard Gaganyaan, a crew capsule, to be launched with the 
help of Polar Satellite Launch Vehicle (PSLV) 

2. India is cooperating with Russia and France for a successful Gaganyaan mission. 

Which of the above statement (s) given above is / are correct? 

a. 1 only 
b. 2 only 
c. Both 1 and 2 
d. Neither 1 nor 2 



 
 
 
 

 

 

Indian Science Congress: 107th Edition to begin in Bengaluru 

 News 

• 107th Indian Science Congress, will be held from January 3 to 7, 2020 at University of 
Agricultural Sciences, Bengaluru 

• The main focus of this critical congress will be on rural development through science and 
technology 

• Farmers Congress: for the first time in the history of ISC, a Farmers Science Congress is being 
held. It will cover themes ranging from farmers innovation on integrated agriculture and 
entrepreneurship for doubling farmers income, climate change, bio-diversity, conservation, 
agrarian distress etc. 

• Children's Science Congress: The aim is to provide a unique opportunity for children to view 
selected projects and listen, interact with eminent scientists and Nobel Laureates. 

• Organizers have also taken "special care" to ensure that 'pseudo-scientific' articles or talks did 
not creep in during this Congress. 

• Indian Science Congress Association is a premier scientific organization of India with 
headquarters at Kolkata, West Bengal. The association started in the year 1914 in Kolkata and it 
meets annually in the first week of January 

 

Human Space Flight Center (HSFC): To be established in 

Karnataka 

News 

• India’s world-class facility for training astronauts will come up at Challakere, a shrubby, arid 
oilseeds town in Karnataka. will be the single-stop consolidating infrastructure and activities 
related to space travelers. 

• It will be a self-contained facility there so that in future, whatever training and activities India is 
now doing in Russia for the Gaganyaan crew can all be done here 

About Gaganyaan 
• Gaganyaan is the human space flight program under which 3 Indian astronauts will go into space 

by 2022.This will be done by using its own capabilities. A GSLV-Mk III launch vehicle will lift 
them to their orbit. 

• If successful, India would become the fourth nation to conduct a human space flight program 
after USSR / Russia, USA and China. 



 
 
 
 

 

Q) Consider the following statements about Gaganyaan Mission 

1. It is ISRO's human space flight program under which 3 Indian astronauts will go into space by 
2022. 

2. Russian launch vehicle will lift Indian astronauts to their orbit. 
Which of the statement (s) given above is / are correct? 

a. 1 only 
b. 2 only 
c. Both 1 and 2 
d. Neither 1 nor 2 
 

Significance of IDRSS ( Indian Data Relay Satellite System) 

 

India plans to ring in its own era of space-to-space tracking and communication of its space 
assets this year by putting up a new satellite series called the Indian Data Relay Satellite 
System. 

Indian Data Relay Satellite System (IDRSS) 

• The IDRSS is planned to track and be constantly in touch with Indian satellites, in 

particular those in low-earth orbits which have limited coverage of earth. 



 
 
 
 

 

• In the coming years, it will be vital to ISRO whose roadmap is dotted with advanced 

LEO missions such as space docking, space station, as well as distant expeditions to 

moon, Mars and Venus. 

• It will also be useful in monitoring launches. 

• The first beneficiary would be the prospective crew members of the Gaganyaan 

mission of 2022 who can be fully and continuously in touch with mission control 

throughout their travel. 

• IDRSS satellites of the 2,000 kg class would be launched on the GSLV launcher to 

geostationary orbits around 36,000 km away. 

Q) Consider the following statements about Indian Data Relay Satellite System 

(IDRSS) 

1. Without data relay satellites, ISRO would have to create a large number ground 

stations everywhere or hire them globally 

2. IDRSS satellites are of the 2,000 kg class that would be launched on the GSLV 

launcher to geostationary orbits around 36,000 km away. 

Which of the statement (s) given above is / are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 

 

 

 

 

 

 

 

 

 

  



 
 
 
 

 

Genome of Indian Cobra mapped 

 News 

• Researchers have mapped the genome of cobra which will help in understanding the 

chemical constituents of the snake venom and contribute to development of new anti-

venom therapies. 

 

What is antivenom? 

 The IDRSS is planned to track and be constantly in touch with Indian satellites, in 
particular those in low-earth orbits which have limited coverage of earth. 

 In the coming years, it will be vital to ISRO whose roadmap is dotted with advanced 
LEO missions such as space docking, space station, as well as distant expeditions to 
moon, Mars and Venus. 

 It will also be useful in monitoring launches. 
 The first beneficiary would be the prospective crew members of the Gaganyaan mission 

of 2022 who can be fully and continuously in touch with mission control throughout their 
travel. 

 IDRSS satellites of the 2,000 kg class would be launched on the GSLV launcher to 
geostationary orbits around 36,000 km away. 

 

 

 

 

 

 



 
 
 
 

 

How does decoding the genome help? 

 In the Indian cobra genome, the authors identified 19 key toxin genes, the only ones 
that should matter in snakebite treatment. 

 They stress the need to leverage this knowledge for creation of antivenom using 
synthetic human antibodies. 

 Targeting these 19 specific toxins using synthetic human antibodies should lead to a 
safe and effective antivenom for treating Indian cobra bites. 

Genome sequencing 

 Genome is an organism's complete set of DNA, including all of its genes. 
 Each genome contains all of the information needed to build and maintain that 

organism. In humans, a copy of the entire genome — more than 3 billion DNA base 
pairs — is contained in all cells that have a nucleus. 

 Genome sequencing is figuring out the order of DNA nucleotides, or bases, in a 
genome — the order of As, Cs, Gs, and Ts that make up an organism's DNA. 

What is Gene? 

• Gene is part of chromosome, a unit of heredity which is transferred from a parent to offspring and is 

held to determine some characteristic of the offspring. 

• A genome is an organism's complete set of DNA, including all of its genes 

Value addition for Prelims 

• Genome India initiative is a project by Department of Biotechnology (DBT), Ministry of Science 

and Technology that involves scanning of 20,000 Indian individual's genomes (in the next five 

years 2019-24) 

• Objective: To develop diagnostic tests and effective therapies for treating diseases (such as cancer) 

 

 

 

 

 

 

 

 

 

 



 
 
 
 

 

Application of Li-S batteries in EVs 

Researchers from Australia have claimed that they have developed the world's most efficient 
lithium-sulfur (Li-S) battery, capable of powering a smartphone for five continuous days. With 
this equivalence, an electric car would be able to drive a distance of over 1,000 km in one 
charge. 

What are Lithium-Sulfur Batteries? 

 Researchers who have developed this new Li-S battery claim it has an "ultra-high 
capacity" and has better performance and less environmental impact. 

 This means that they may be able to outperform the Li-ion batteries by more than four 
times. 

 With Li-ion batteries, some disadvantages include their susceptibility to overheating and 
their being prone to damage at high voltages. 

 Such batteries also start losing their capacity over time - for instance, a laptop battery in 
use for a few years does not function as well as a new one. 

Construction 

 

While the materials used in the Li-S batteries are not different from those in Li-ion batteries, 
the researchers have reconfigured the design of the sulfur cathodes (a type of electrical 
conductor through which electrons move) to accommodate higher stress without a drop in 
overall capacity. 



 
 
 
 

 

Advantages of the Li-S batteries 

 Li-S batteries are generally considered to be the successors of the Lithium-ion (Li-ion) 
batteries because of their lower cost of production, energy efficiency and improved 
safety. 

 Their cost of production is lower because sulfur is abundantly available. 
 Even so, there have been some difficulties when it comes to commercializing these 

batteries, mainly due to their short life cycle and poor instantaneous power capabilities. 

Why is this development important? 

 As the market share of electric vehicles (EV) is increasing and people are becoming 
more aware and conscious of global warming and climate change. 

 There is a need for development in terms of the kind of batteries used in these vehicles. 
 The growth of the EV market is linked to the development of batteries that are cost-

effective, more efficient and leave a smaller environmental burden. 
 Today, most EV use Li-ion batteries, but are slowly reaching their theoretical limits of 

being able to provide roughly up to 300-watt hour per kilogram of energy. 
 Thus arises the need for batteries that can store more energy to run these cars, and Li-

S batteries are considered to be a good alternative. 

Goldilocks zone 

 

NASA has reported the discovery of an Earth-size planet, named TOI 700 d, orbiting its star 
in the "habitable zone". 



 
 
 
 

 

Goldilocks zone 

 A habitable zone, also called the ―Goldilocks zone‖, is the area around a star where it is 
not too hot and not too cold for liquid water to exist on the surface of surrounding 
planets. 

 Our Earth is in the Sun's Goldilocks zone. If Earth were where the dwarf planet Pluto is, 
all its water would freeze; on the other hand, if Earth were where Mercury is, all its water 
would boil off. 

 Life on Earth started in water, and water is a necessary ingredient for life as we know it. 
 So, when scientists search for the possibility of alien life, any rocky exoplanet in the 

habitable zone of its star is an exciting find. 

TOI 700 d 

 

 The newest such planet was found by NASA's Transiting Exoplanet Survey Satellite 
(TESS) mission, which it launched in 2018. 

 The star, TOI 700, is an ―M dwarf‖ located just over 100 light-years away in the southern 
constellation Dorado, is roughly 40% of our Sun's mass and size, and has about half its 
surface temperature. 

 The find was confirmed by the Spitzer Space Telescope, which sharpened the 
measurements that TESS had made, such as orbital period and size. 

 TOI 700 d measures 20% larger than Earth. It orbits its star once every 37 days and 
receives an amount of energy that is equivalent to 86% of the energy that the Sun 
provides to Earth. 

  

 

 

 

 

 



 
 
 
 

 

Artemis mission 

 

NASA wants to send the first woman and the next man to the Moon by the year 2024, which 
it plans on doing through the Artemis lunar exploration program. An Indian American 
astronaut named Raja Chari is set to accompany the crew in this mission. 

Artemis mission 

 In 2011, NASA began the ARTEMIS (Acceleration, Reconnection, Turbulence, and 
Electrodynamics of the Moon's Interaction with the Sun) mission using a pair of 
repurposed spacecraft and in 2012 the Gravity Recovery and Interior Laboratory 
(GRAIL) spacecraft studied the Moon's gravity. 

 For the program, NASA's new rocket called the Space Launch System (SLS) will send 
astronauts aboard the Orion spacecraft a quarter of a million miles away from Earth to 
the lunar orbit. 

 The astronauts going for the Artemis program will wear newly designed spacesuits, 
called Exploration Extravehicular Mobility Unit, or xEMU. 

 These spacesuits feature advanced mobility and communications and interchangeable 
parts that can be configured for spacewalks in microgravity or on a planetary surface. 

  

 

 



 
 
 
 

 

Virtual human 'neon 

 

NEONs are being called the world's first artificial humans. They look and behave like real 
humans, and could develop memories and emotions - though from behind a 4K display. 

NEON 

 Star Labs is headed by India-born scientist Pranav Mistry who underlines that what was 
showcased at CES was the product of just four months' work. 

 The company says NEONs are computationally created virtual humans - the word 
derives from NEO (new) + humaN. 

 For now, the virtual humans can show emotions when manually controlled by their 
creators. 

 But the idea is for NEONs to become intelligent enough to be fully autonomous, 
showing emotions, learning skills, creating memories, and being intelligent on their own. 

 Star Labs thinks they can be "friends, collaborators, and companions", but all that is a 
few years away. 

How does it work? 

There are two core technologies behind his virtual humans. 

 First, there is the proprietary CORE R3 technology that drives the "reality, real time and 
responsiveness" behind NEONs. 

 It is the front-end reality engine that is able to give you that real expression. 
 The company claims CORE R3 "leapfrogs in the domains of behavioral neural 

networks, evolutionary generative intelligence and computational reality", and is 
"extensively trained" on how humans look, behave and interact. 



 
 
 
 

 

 But in the end, it is like a rendition engine, converting the mathematical models to look 
like actual humans. 

 The next stage will be SPECTRA, which will complement CORE R3 with the "spectrum 
of intelligence, learning, emotions and memory". 

 But SPECTRA is still in development, and is not expected before NEONWORLD 2020 
later this year. 

How could NEONs be used? 

 NEONs are the interface for technologies and services. 
 They could answer queries at a bank, welcome you at a restaurant, or read out the 

breaking news on television at an unearthly hour. 
 This form of virtual assistance would be more effective, for example, while teaching 

languages, as NEONs will be capable of understanding and sympathizing. 

How are they different from Virtual Assistants? 

 Virtual Assistants now learn from all the data they are plugged into. NEONs will be 
limited to what they know and learn. 

 Their leaning could potentially be limited to the person they are catering to, and maybe 
her friends - but not the entire Internet. 

 They will not be an interface for you to request a song, rather they will be a friend to 
speak to and share experiences with. 

 Currently, its developer does not want NEONs to have collective memory, or to share 
data among themselves. 

 GSAT-30 and its applications  

 



 
 
 
 

 

India's first satellite of 2020, the GSAT-30 was successfully launched. The launch vehicle 
Ariane 5 VA-251 lifted off from Kourou launch base, French Guiana. 

GSAT-30  

 GSAT-30 derives its heritage from ISRO’s earlier INSAT / 
GSAT satellite series and will replace INSAT-4A in              

 In the days ahead, orbit-raising manoeuvres will be performed to place the 
satellite in Geostationary Orbit (36,000 km above the equator) by using its onboard prop
ulsion                        

 During the final stages of its orbit raising operations, the two solar arrays and the 
antenna reflectors of GSAT-30 will be                   

 Following this, the satellite will be put in its final orbital. The satellite 
will be operational after the successful completion of all in-orbit tests.               

Utility of the satellite 

 GSAT-30 will provide DTH Television Services, connectivity to VSATs for ATM, Stock-
exchange, Television unlinking and 
Teleport Services, Digital Satellite News Gathering (DSNG) and e-governance 
applications.               

 The satellite will also be used for bulk data transfer for a host of an 
emerging telecommunication              
 

Ranitidine 

 News: 

• A group of doctors came forward to clear "misconceptions" about ranitidine, an active 

pharmaceutical ingredient (API) used in drugs to treat gastric acidity. 

• Following a US Food and Drug Administration (FDA) warning about the presence of low levels of 

carcinogens in ranitidine, there are a lot of misconceptions about its use 

From Prelims Point of view: 

Ranitidine 

• Ranitidine is one of the oldest drugs to be used in acidity and upper intestinal ulcers and has been 

considered to be safer than similar other drugs like proton pump blockers. 

• It is a commonly prescribed medicine for countering acidity and also on the World Health 

Organization's 'Model List of Essential Medicines'. 



 
 
 
 

 

• In India, a host of companies including GlaxoSmithKline, Dr. Reddy's, Sun Pharmaceuticals sell 

over 180 versions of the drug. Some commonly known brands of Ranitidine are Zantac, Aztec, 

Giran, etc. 

N-nitrosodimethylamine (NDMA) 

• N-nitrosodimethylamine (NDMA) has been classified by the International Agency for Research on 

Cancer (IARC) as probably carcinogenic to humans. 

• It is an environmental contaminant found in water and foods. 

• It is the same impurity that the US FDA had investigated in blood pressure drugs valsartan and 

losartan over the last year. 

 

Myeloma 

News: 

• Myeloma risk may be higher among Indians than whites 

   

Myeloma 

• Myeloma is a cancer that forms in a type of white blood cell called a plasma cell. Plasma cells help 

you fight infections by making antibodies that recognize and attack germs. 

• Multiple myeloma causes cancer cells to accumulate in the bone marrow, where they crowd out 

healthy blood cells. Rather than produce helpful antibodies, the cancer cells produce abnormal 

proteins that can cause complications. 

 TRUE NAT 

 



 
 
 
 

 

The WHO has endorsed TrueNat, an Indian indigenous molecular diagnostic tool for 
tuberculosis (TB) diagnosis. 

TrueNat 

 The TrueNat TB test is a new molecular test that can diagnose TB in one hour as well 
as testing for resistance to the drug rifampicin. 

 The TrueNat MTB and MTB Plus assays also show comparable accuracy to the TB-
LAMP assay as replacement tests for sputum smear microscopy. 

 The data for TrueNat MTB-Rif shows similar accuracy to WHO-approved commercial 
line probe assays. 

 It is developed by the Goa-based Molbio Diagnostics. 
 The company was provided with technical assistance and resources by the Foundation 

for Innovative New Diagnostics (FIND) to help commercialize Truenat. 
 ICMR had assessed and validated the diagnostic tool. It has high diagnostic accuracy 

as initial test to diagnose TB. 
 It will be used as an initial test thus replacing sputum smear microscopy. 

In-vitro fertilization of White Rhinos 

 

Researchers had created another embryo - the third - of the nearly extinct northern white 
rhino. This is seen as a remarkable success in an ongoing global mission to keep the species 
from going extinct. 

What is IVF? 



 
 
 
 

 

 IVF is a type of assisted reproductive technology used for infertility treatment and 
gestational surrogacy. 

 A fertilized egg may be implanted into a surrogate's uterus, and the resulting child is 
genetically unrelated to the surrogate. 

 Some countries have banned or otherwise regulate the availability of IVF treatment, 
giving rise to fertility tourism. 

 Restrictions on the availability of IVF include costs and age, in order for a woman to 
carry a healthy pregnancy to term. 

 IVF is generally not used until less invasive or expensive options have failed or been 
determined unlikely to work. 

IVF process 

 In vitro fertilization (IVF) is a process of fertilization where an egg is combined with 
sperm outside the body, in vitro ("in glass"). 

 The process involves monitoring and stimulating a female ovulatory process, removing 
an ovum or ova (egg or eggs) from the female ovaries and letting sperm fertilize them in 
a liquid in a laboratory. 

 After the fertilized egg (zygote) undergoes embryo culture for 2–6 days, it is implanted 
in the same or another female uterus, with the intention of having a successful 
pregnancy. 

Types of Rhinos 

 The northern white is one of the two subspecies of the white (or square-lipped) 
rhinoceros, which once roamed several African countries south of the Sahara. 

 The other subspecies, the southern white is, by contrast, the most numerous 
subspecies of rhino, and is found primarily in South Africa. 

 There is also the black (or hook-lipped) rhinoceros in Africa, which too, is fighting for 
survival, and at least three of whose subspecies are already extinct. 

 The Indian rhinoceros is different from its African cousins, most prominently in that it 
has only one horn. 

 There is also a Javan rhino, which too, has one horn, and a Sumatran rhino which, like 
the African rhinos, has two horns. 

The International Union for Conservation of Nature (IUCN) 

• IUCN is a membership union uniquely composed of both government and civil society 

organizations. 

• Created in 1948, it is the global authority on the status of the natural world and the measures 

needed to safeguard it. 

• It is headquartered in Switzerland. 

• The IUCN Red List of Threatened Species, is the world's most comprehensive inventory of the 

global conservation status of plant and animal species. 



 
 
 
 

 

• It uses a set of quantitative criteria to evaluate the extinction risk of species. These criteria are 

relevant to most species and all regions of the world. 

• The IUCN Red List Categories define the extinction risk of species assessed. Nine categories 

extend from NE (Not Evaluated) to EX (Extinct). Critically Endangered (CR), Endangered (EN) 

and Vulnerable (VU) species are considered to be threatened with extinction. 

• It is recognized as the most authoritative guide to the status of biological diversity. 

• It is also a key indicator for the SDGs and Aichi Targets. 

Xenobot 

 

Scientists in the US have created the world's first "living machines" - tiny robots built from the 
cells of the African clawed frog that can move around on their own. 

Xenobot 

 Scientists have developed living robots from frogs stem cells. 
 They have named this millimetre-wide robots "xenobots" - after the species of aquatic 

frog found across sub-Saharan Africa from Nigeria and Sudan to South Africa, Xenopus 
laevis. 

 Scientists have repurposed living cells scraped from frog embryos and assembled them 
into entirely new life-forms. 

 The xenobots can move towards a target, perhaps pick up a payload (like a medicine 
that needs to be carried to a specific place inside a patient) - and heal themselves after 
being cut. 

  

 



 
 
 
 

 

India's abroad space missions 

 

 India, a partner in the construction of one of the largest telescopes in the world, TMT, has 
said it wants the project to be moved out of the proposed site at Mauna Kea, a dormant 
volcano in Hawaii. 

Thirty meter telescope 

 The TMT is a proposed astronomical observatory with an extremely large telescope 
(ELT) that has become the source of controversy over its planned location on Mauna 
Kea on the island of Hawaii in the US state of Hawaii. 

 It is being built by an international collaboration of government organizations and 
educational institutions, at a cost of $ 1.4 billion. 

 "Thirty Meter" refers to the 30-meter diameter of the mirror, with 492 segments of glass 
pieced together, which makes it three times as wide as the world's largest existing 
visible-light telescope. 

 The larger the mirror, the more light a telescope can collect, which means, in turn, that it 
can ―see‖ farther, fainter objects. 

 It would be more than 200 times more sensitive than current telescopes and would be 
able to resolve objects 12 times better than the Hubble Space Telescope. 

 



 
 
 
 

 

Utility of the telescope 

 One of its key uses will be the study of exoplanets, many of which have been detected 
in the last few years, and whether their atmospheres contain water vapor or methane - 
the signatures of possible life. 

 For the first time in history, this telescope will be capable of detecting extraterrestrial life. 
 The study of black holes is another objective. 
 While these have been observed in detail within the Milky Way, the next galaxy is 100 

times farther away; the TMT will help bring them closer. 

Vyoma mitra 

 

ISRO unveiled its first 'woman' astronaut during the event 'Human Spaceflight and 
Exploration'. 

Vyom mitra 

 The AI-based robotic system is being developed at a robotics lab at the VSSC in 
Thiruvananthapuram. 

 Vyom Mitra will be used for an unmanned flight of ISRO's GSLV III rocket in December 
2020, which, along with a second unmanned flight in July 2021. 

 This will serve as the test of ISRO's preparedness for its maiden manned space 
mission, Gaganyaan, being targeted for 2022 to mark 75 years of India's 
independence.  

 

 



 
 
 
 

 

What Vyomamitra would do on spaceflight? 

 Test the technological environment: Vyomamitra unveiled by ISRO will fly two 
missions to test the technological environment which human gaganauts will inhabit on 
India's first demonstration of human spaceflight in 2022.    

 She will test the systems and instruments that they would use.   
 Vyomamitra cannot test the cabin ecosystem , as she would not be able to breathe 

the air.   
 Other functions: Vyomamitra is perfectly capable of issuing commands, activating 

switches and, obviously, communicating with earth.  
 Give company to human travelers : Her prototype has already chatted with people at 

the Isro event where she was introduced to the public, and future iterations will be able 
to give company to human travelers at the loneliest frontier . 

 A shift from sending animals to humanoids 
 Performing roles previously performed by animals : Vyomamitra will be executing 

the pioneering role which has traditionally been given to animals - testing systems for 
survivability. 

 Fruit flies and monkeys were the first beings to lift off, riding V2 rockets with devices 
monitoring their vital signs. 

 Why using humanoid is more useful : Using a humanoid robot is more useful 
because it can be used to replicate the behavioural and operational responses of a 
human. 

 Indeed, robots need not remain pioneers testing survivability, or assistants to the human 
crew, but are expected to crew missions that are too prolonged or too dangerous for a 
human pilot. 

 Opportunities and the future of AI-powered humanoid 
 Russian robot in space : As India prepared for human flight, in August 2019, the 

Russian space agency Roscosmos sent up the anthropomorphic robot Skybot F-850 to 
dock with the International Space Station.   

 The mission has been halted because of technical issues. 
 Goals beyond survivability testing: If the nation which pioneered human spaceflight 

with Yuri Gagarin's mission in 1961 is sending humanoid robots into space, survivability 
testing is not the only legitimate goal of missions powered by artificial intelligence and 
robotics.  

 Opportunity to develop new technologies: Humanoid in space 
also provide opportunities to test and develop these technologies under circumstances 
that do not prevail on earth.  

 The inputs, goals and skills are learned different and while AI on earth specifically 
focuses on creating systems which do not think like humans, 

 Human-like AI system need of industry: The space industry would value systems that 
are human-like, to stand in for crew.  

 Conclusion 
 Vyomamitra represents the very first iteration of AI in space, and later generations could 

prove to be as essential for spaceflight as cryogenic engines.  



 
 
 
 

 

Facial recognition technique and issues associated with it 

 

Context 

Face recognition technology calls for a more comprehensive domestic framework that 
promotes the use of new technologies for the public good as well as imposes necessary 
constraints against their abuse. 

Debate on finding the balance between regulation and promotion 

Google calls for partial ban: The Google CEO's recent support for a temporary ban on 
facial recognition technologies seems uncharacteristic.  

 It is not often that companies developing a technology call for its ban. 
 His interest is in promoting the use of technology, not proscribing it. 
 Not every one of the leading tech companies agrees with Google on facial recognition. 

Microsoft against the ban : Microsoft has questioned the idea of a ban. Calling facial 
recognition a "young technology", it said "it will get better. 

To get better the technology has to be used : The only way to make it better is actually 
to continue developing it. 

 And the only way to continue developing it actually is to have more people using it. 

IBM's precision regulation: IBM has taken a step forward in developing the policies for 
the use of technology by setting up a ―lab‖.  

 

 The lab will generate actionable ideas for policymakers to manage the emergence of 
new technologies like facial recognition that are shaping our digital future.   

Precision regulation vs. complete ban: The idea is to develop "precision regulation" 
rather than enforce "blunt" instruments like the ban.  



 
 
 
 

 

The EU's plans for temporary ban: The debate on finding the right balance 
between regulation and promotion of emerging technologies comes in the wake of 
leaked plans of the EU to issue a temporary ban.    

 The ban could be up to five years. 

Ban on use in public places only: The proposed ban is not a comprehensive one and 
will be applicable to the use of facial recognition in public spaces.  

India's own plans for law enforcement agencies: The intensifying global debate also 
coincides with India's own plans to roll out a massive project on deploying facial 
recognition technologies, essentially for law enforcement.  

 The international discourse provides the context for developing a broad and effective 
Indian policy framework for the use of facial recognition. 

Background of the backlash against the tech companies 

Techlash: Well before the EU had begun to discuss a temporary ban on facial recognition, 
there has been a ―techlash‖ against the companies.  

 The companies faced backlash because they have so dramatically changed our lives in 
the last few years. 

The idea of “digital is different”: For nearly two decades, the idea that ―digital is 
different‖ and does not need public oversight had triumphed in most capitals of the 
world.  

Problems with regulations : The main argument was that regulation constrains 
technological innovation and retards progress. 

AI and big data : The urge to regulate has triggered widespread concerns about the 
dangers of digitalisation, especially the use of big data and AI by private companies as 
well as governments.  

Major concerns against facial recognition 

Surveillance capitalism and surveillance state : The companies were seen as 
monetising the data generated by the widespread use of digital platforms like Google 
and Facebook.  

Surveillance state : China became the prime example of states using data and 
information to exercise ever more control over its citizens.  

Accuracy: At the other end are concerns that facial recognition is not entirely accurate 
and could lead to punitive actions against innocent people.  

Racial bias misogyny: There is also a concern in the US that the algorithms behind facial 
recognition carry the baggage of racism and misogyny.  

Concerns in India: It also remains a fact that the Indian state has always been tempted to 
empower itself against its citizens in the name of collective security. 



 
 
 
 

 

It has also tended to weaponise information against political opponents and dissidents. 

Potential Advantages 

 In the control of crime. 
 Better border controls and countering terrorism. 

Aid the Police : In India, a severely under-policed nation, facial recognition surely offers 
many benefits. 

Conclusion 

 The foreign office must reclaim India's place in the international discourse on AI and 
facial recognition and develop a productive alignment between India's national interests 
and the development of new digital norms. 

 Polycrack Technology and its benefits 

 

 Indian Railways has put in place the country's first waste to energy plant in Mancheswar 
Carriage Repair Workshop which falls under East Coast Railway. It uses a patented 
technology called POLYCRACK, is first-of-its-kind in Indian Railways and fourth in India. 

Polycrack Technology 

 It is the world's first patented heterogeneous catalytic process which converts multiple 
feed stocks into hydrocarbon liquid fuels, gas, carbon and water. 

 The process is a closed-loop system and does not emit any hazardous pollutants into 
the atmosphere. 

Feeders 



 
 
 
 

 

 Polycrack plant can be fed with all types of plastic, petroleum sludge, un-segregated 
MSW (Municipal Solid Waste) with moisture up to 50%, e – waste, automobile fluff, 
organic waste including bamboo, garden waste etc., and Jatropha fruit and palm bunch. 

How it works? 

 The process is a closed-loop system and does not emit any hazardous pollutants into 
the atmosphere. 

 The combustible, non-condensed gases are re-used for providing energy to the entire 
system and thus, the only emission comes from the combustion of gaseous fuels. 

 The emissions from the combustion are found to be much less than prescribed 
environmental norms. 

 This process will produce energy in the form of Light Diesel Oil which is used to light 
furnaces. 

Advantages of Polycrack 

 Polycrack has the following advantages over the traditional approach of treating solid 
waste: 

 Pre-segregation of waste is not required to reform the waste. Waste as collected can be 
directly fed into Polycrack. 

 It has high tolerance to moisture hence drying of waste is not required. 
 Waste is processed and reformed within 24 hours. 
 It is an enclosed unit hence the working environment is dust free. 
 Excellent air quality surrounding the plant. 
 Biological decomposition is not allowed as the Waste is treated as it is received. 
 The foot print of the plant is small hence the area required for installing the plant is less 

when compared with conventional method of processing. 
 All constituents are converted into valuable energy thereby making it Zero Discharge 

Process. 
 Gas generated in the process is re-used to provide energy to the system thereby 

making it self-reliant and also bring down the operating cost. 
 There is no atmospheric emission during the process unlike other conventional methods 

except for combustion gases which have pollutants less than the prescribed norms the 
world over. 

 Operates around 450 degrees, making it a low temperature process when compared 
with other options. 

 Safe and efficient system with built-in safety features enables even an unskilled user to 
operate the machine with ease. 

 Low capital cost and low operating cost. 
 Fully automated system requires minimum man power. 

 
 
 



 
 
 
 

 

Spitzer telescope 

 

 NASA's Spitzer Mission, which studied the universe in infrared light for more than 16 years, 
will come to an end since it is low on fuel and has been drifting away from Earth for a few 
years now. 

Spitzer Space Telescope 

 The Spitzer Space Telescope is a space-borne observatory, one of the elements of 
NASA's Great Observatories that includes the Hubble Space Telescope and the 
Chandra X-Ray. 

 Using different infrared wavelengths, Spitzer was able to see and reveal features of the 
universe including objects that were too cold to emit visible light. 

 Apart from enabling researchers to see distant cold objects, Spitzer could also see 
through large amounts of gas using infrared wavelengths to find objects that may 
otherwise have been invisible to human beings. 

 These included exoplanets, brown dwarfs and cold matter found in the space between 
stars. 

 Spitzer was originally built to last for a minimum of 2.5 years, but it lasted in the ―cold‖ 
phase for over 5.5 years. On May 15, 2009 the coolant was finally depleted and the 
"warm mission" began. 

 



 
 
 
 

 

Major discoveries 
 Spitzer also studied some of the most distant galaxies ever detected. 
 The light from these galaxies reached us after traveling for billions of years, enabling 

scientists ―to see those objects as they were long, long ago‖. 
 Hubble and Spitzer in 2016 identified and studied the most distant galaxy ever 

observed. 
 Using these two telescopes, scientists were able to see a bright infant galaxy as it was 

over 13.4 billion years ago, roughly 400 million years after the Big Bang, when the 
universe was less than 5% of its current age. 

 It assisted in the discovery of planets beyond our solar system, including the detection 
of seven Earth-size exo-planets orbiting the star TRAPPIST-1. 

 Three of its seven planets were located in the ―habitable zone,‖ where the temperature 
might be right for liquid water to exist on the planets' surfaces. 

Other landmarks 

 Spitzer has logged over 106,000 hours of observation time. 
 Thousands of scientists around the world have utilized Spitzer data in their studies, and 

Spitzer data is cited in more than 8,000 published papers. 
 Spitzer's primary mission ended up lasting 5.5 years, during which time the spacecraft 

operated in a "cold phase," with a supply of liquid helium cooling three onboard 
instruments to just above absolute zero. 

 The cooling system reduced excess heat from the instruments themselves that could 
contaminate their observations. 

 This gave Spitzer very high sensitivity for ―cold‖ objects. 
 In July 2009, after Spitzer's helium supply ran out, the spacecraft entered a so-called 

"warm phase." 

 Spitzer's main instrument, called the Infrared Array Camera (IRAC), has four cameras, 
two of which continue to operate in the warm phase with the same sensitivity they 
maintained during the cold phase. 

  

 



 
 
 
 

 

NATIONAL MISSION ON QUANTUM TECHNOLOGIES & 

APPLICATIONS 

 

The Finance Minister in budget 2020 has announced a National Mission on Quantum Technologies 

& Applications (NM-QTA). 

What is Quantum Technology? 

• Quantum technology is based on the principles of quantum theory, which explains the nature of 

energy and matter on the atomic and subatomic level. 

• It concerns the control and manipulation of quantum systems, with the goal of achieving 

information processing beyond the limits of the classical world. 

• Its principles will be used for engineering solutions to extremely complex problems in computing, 

communications, sensing, chemistry, cryptography, imaging and mechanics. 

• This key ability makes quantum computers extremely powerful compared to conventional 

computers when solving certain kinds of problems like finding prime factors of large numbers 

and searching large databases. 

What is Quantum Mechanics? 

• It is a fundamental theory in physics which describes nature at the smallest - including atomic and 

subatomic - scales. 



 
 
 
 

 

• At the scale of atoms and electrons, many of the equations of classical mechanics, which describe 

how things move at everyday sizes and speeds, cease to be useful. 

• In classical mechanics, objects exist in a specific place at a specific time. 

• However, in quantum mechanics, objects instead exist in a haze of probability; They have a certain 

chance of being at point A, another chance of being at point B and so on. 

About NM-QTA 

• The mission will function under the Department of Science & Technology (DST). 

• It will be able to address the ever increasing technological requirements of the society, and take 

into account the international technology trends. 

• The mission will help prepare next generation skilled manpower, boost translational research and 

also encourage entrepreneurship and start-up ecosystem development. 

Why such mission? 

• Quantum technologies are rapidly developing globally with a huge disruptive potential. 

• The range of quantum technologies is expected to be one of the major technology disruptions 

that will change entire paradigm of computation, communication and encryption. 

• It is perceived that the countries who achieve an edge in this emerging field will have a greater 

advantage in garnering multifold economic growth and dominant leadership role. 

• It has become imperative both for government and industries to be prepared to develop these 

emerging and disruptive changes. 

• It will establish standards to be applied to all research and help stimulate a pipeline to support 

research and applications well into the future. 

 

 

 



 
 
 
 

 

SATHI SCHEME 

 
The Department of Science & Technology has launched a unique scheme called 
―Sophisticated Analytical & Technical Help Institutes(SATHI)‖. 

SATHI  

 SATHI aims to address the need for building shared, professionally managed and 
strong S&T infrastructure in the country which is readily accessible to academia, start-
ups, manufacturing, industry and R&D labs etc. 

 These Centres are expected to house major analytical instruments to provide common 
services of high-end analytical testing, thus avoiding duplication and reduced 
dependency on foreign sources. 

 These would be operated with a transparent, open access policy. 
 DST has already set up three such centres in the country, one each at IIT Kharagpur, 

IIT Delhi and BHU. 

Objectives of the Scheme 

 SATHI will address the problems of accessibility, maintenance, redundancy and 
duplication of expensive equipment in the institutions. 

 This will also foster a strong culture of collaboration between institutions and across 
disciplines to take advantage of developments, innovations and expertise in diverse 
areas. 



 
 
 
 

 

 

VELUTHEEYAM 

 
A tri-metal sculpture of Jesus Christ( Healing Christ) in Thiruvalla, Kerala has entered the 

Universal Records Forum‘s (URF) book of world records. 

Velutheeyam 

 The statue was sculpted with an alloy of zinc, copper, and velutheeyam (an alloy of tin 
and aluminium). 

 A URF team adjudged that the 368-cm tall statue, weighing 2,400 kg, is the largest one 
of its kind in the world. 

 It took 18 months for sculpting the statue. 

Universal Records Forum 

• Universal Records Forum encourage every record holder and give them the deserved 
platform to showcase their talent, stamina, endurance and achievement in front of the 
world. 

Q) Velutheeyam is 
a. a new species of snake found recently 
b. an alloy of tin and aluminum 
c. Classical dance of Kerala 
d. None of these 
 
 
 



 
 
 
 

 

Euthermia 

 

Euthermia refers to normal body temperature. The thermometer reading of 98.6°F has been 
a gold standard for a century and a half, ever since a German doctor laid it down as the 
―normal‖ body temperature.  A new research has found that body temperatures have, in fact, 
been declining over the last two centuries. 

Why we follow 98.6°F? 

 In 1851, Carl Reinhold August Wunderlich pioneered the use of the clinical 
thermometer. 

 It was a rod a foot long, which he would stick under the armpits of patients at the 
hospital attached with Leipzig University, and then wait for 15 minutes (some accounts 
say 20 minutes) for the temperature to register. 

 He took over a million measurements of 25,000 patients, and published his findings in a 
book in 1868, in which he concluded that the average human body temperature is 
98.6°F. 

 Most modern scientists feel Wunderlich‘s experiments were flawed, and his equipment 
inaccurate. 

 Another study concluded that the average human body temperature is closer to 98.2°F, 
and suggested that the 98.6°F benchmark be discarded. 



 
 
 
 

 

The body is cooler 

 The Stanford University the researchers confirmed some known trends — body 
temperature is higher in younger people, in women, in larger bodies and at later times of 
the day. 

 Additionally, they found that the bodies of men born in the early to mid-1990s is on 
average 1.06°F cooler than those of men born in the early 1800s. 

 And the body temperature of women born in the early to mid-1990s is on average 
0.58°F lower than that of women born in the 1890s. 

 The calculations from the research correspond to a decrease in body temperature of 
0.05°F every decade. 

Why there’s decrease in body temperature? 

 The researchers have proposed that the decrease in body temperature is the result of 
changes in the environment over the past 200 years, which have in turn driven 
physiological changes. 

 The decrease in average body temperature in the US, they said, could be explained by 
a reduction in metabolic rate, or the amount of energy being used. 

 The environment that we‘re living in has changed, including the temperature in our 
homes, our contact with microorganisms and the food that we have access to. 

 Actually the human body is changing physiologically. 

So what’s the normal temperature? 

 The strong influences of age, time of day, and genders determine the healthy body 
temperature. 

SARAS Initiative 

Coal India‘s flagship subsidiary NCL (Northern Coalfields Limited) has set up a centre 
named SARAS. 

SARAS Initiative 

 SARAS stands for Science and Applied Research Alliance and Support. 
 It aims to promote innovation, R&D and skill development along with improving 

company‘s operational efficiency and utilize resources at optimum level. 
 SARAS will help and enable the company in Integration of Innovation and Research for 

enhancing coal production, productivity, and safety in mines. 



 
 
 
 

 

 Besides, the SARAS would also help establish centres of excellence to ensure technical 
support to R&D along with thrust on quality skill development and employment to local 
youths in and around company‘s operational area. 

About NCL 

 NCL accounts for 15 per cent of India‘s coal production and 10 per cent of thermal 
power generation of the country is met by the coal produced by this Miniratna Company 
of Govt. of India. 

 The company produces more than 100 million tonnes of coal every year. 
 It has planned to produce 107 million tonnes of coal in the current fiscal. 

Genome India Project 

 

 The Union Govt. has given clearance to an ambitious gene-mapping project, estimated 
to be worth Rs 238 crore. 

Genome India Project 

 The Genome India Project has been described by those involved as the ―first scratching 
of the surface of the vast genetic diversity of India‖. 



 
 
 
 

 

 It involves over 20 scientists from institutions including the Indian Institute of Science 
(IISc) in Bengaluru and a few IITs. 

 One of the most comprehensive genome mapping projects in the world is the Human 
Genome Project (HGP), which began in 1990 and reached completion in 2003. 

 The international project, which was coordinated by the National Institutes of Health and 
the US Department of Energy, was undertaken with the aim of sequencing the human 
genome and identifying the genes that contain it. 

 The project was able to identify the locations of many human genes and provide 
information about their structure and organisation. 

What is Genome Mapping? 

 According to the Human Genome Project, there are estimated to be over 20,500 human 
genes. 

 Genome refers to an organism‘s complete set of DNA, which includes all its genes and 
mapping these genes simply means finding out the location of these genes in a 
chromosome. 

 In humans, each cell consists of 23 pairs of chromosomes for a total of 46 
chromosomes, which means that for 23 pairs of chromosomes in each cell, there are 
roughly 20,500 genes located on them. 

 Some of the genes are lined up in a row on each chromosome, while others are lined up 
quite close to one another and this arrangement might affect the way they are inherited. 

 For example, if the genes are placed sufficiently close together, there is a probability 
that they get inherited as a pair. 

 Genome mapping, therefore, essentially means figuring out the location of a specific 
gene on a particular region of the chromosome and also determining the location of and 
relative distances between other genes on that chromosome. 

Applications 

 Significantly, genome mapping enables scientists to gather evidence if a disease 
transmitted from the parent to the child is linked to one or more genes. 

 Furthermore, mapping also helps in determining the particular chromosome which 
contains that gene and the location of that gene in the chromosome. 

 Genome maps have been used to find out genes that are responsible for relatively rare, 
single-gene inherited disorders such as cystic fibrosis and Duchene muscular 
dystrophy. 

 Genetic maps may also point out scientists to the genes that play a role in more 
common disorders and diseases such as asthma, cancer and heart disease among 
others. 

 Researchers from several international institutions mapped the handful of genes whose 
mutation causes several different kinds of cancers. 



 
 
 
 

 

 

Muktoshri 

 

Researchers have developed and commercialized a rice variety that is resistant to 
arsenic. 

Muktoshri 

 The new rice variety, Muktoshri — also called IET 21845 —, was developed jointly by 
the Rice Research Station at Chinsurah coming under West Bengal‘s Agriculture 
Department and the National Botanical Research Institute, Lucknow. 

 A gazette notification for the commercial use of Muktoshri was made by West Bengal 
last year. 

 During our multilocational trials, it was found that this variety uptakes very less amount 
of arsenic from soil and water in comparison to other varieties of rice. 

 The rice is long and thin, and aromatic. Across the State, thousands of farmers have 
started cultivation, even in areas where arsenic in groundwater is not an issue, because 
of the aroma and the yield. 

Significance 

 West Bengal is among the States with the highest concentration of arsenic in 
groundwater, with as many as 83 blocks across seven districts having higher arsenic 
levels than permissible limits. 

 Several studies have shown that arsenic from groundwater and the soil can enter the 
food chain through paddy. 

 According to the WHO, long-term exposure to arsenic, mainly through drinking water 
and food, can lead to poisoning. Skin lesions and skin cancer are the most 
characteristic effects. 



 
 
 
 

 

Fermentophone 

 

Fermentation, the chemical breakdown of a substance by microorganisms such as 
bacteria or yeasts, results in some of the most delicious foods and beverages, including 
cheese, chocolate and wine.  Now, research has shown it can result in music, too. 

Fermentophone 

 The chemical processes of fermentation can be used to create spontaneous tunes. 
 Researchers has built multiple art exhibits called Fermentophone to showcase how 

fermentation can make music. 
 First, different fruits and veggies are placed in glass jars and fermented. 
 As the fermentation kicks off, the yeast — or bacteria — present in the food chows 

down on the foods‘ sugars, which results in the release of carbon dioxide bubbles. 
 The release of these bubbles creates a tiny sound, which is picked up by underwater 

microphones. 
 A computer processes the sounds and, with the help of algorithms plugged in, electronic 

music is created. 

 

 



 
 
 
 

 

SolO Mission 

 

 Yesterday, the Solar Orbiter, a collaborative mission between the European Space 
Agency and NASA to study the Sun, took off from Cape Canaveral in Florida. 

What is the Solar Orbiter? 

 Carrying four in situ instruments and six remote-sensing imagers, the Solar Orbiter 
(called SolO) will face the sun at approximately 42 million kilometres from its surface. 

 Before SolO, all solar imaging instruments have been within the ecliptic plane, in which 
all planets orbit and which is aligned with the sun‘s equator. 

 The new spacecraft will use the gravity of Venus and Earth to swing itself out of the 
ecliptic plane, passing inside the orbit of Mercury, and will be able to get a bird‘s eye 
view of the sun‘s poles for the first time. 

Objectives of the mission 

 The Orbiter will take pictures using telescopes through a heat shield that is partly made 
of baked animal bones, to help it withstand temperatures of up to 600 degree Celsius. 

 By understanding the behaviour of the sun, the Orbiter aims to provide information on 
how the former would affect technology such as satellites, navigation systems, power 
grids, and telecommunication services. 

 The Orbiter will help scientists understand the sun‘s dynamic behaviour, and solve 
mysteries such as the sunspot cycle, or why the star spews out high velocity charged 
particles through the solar system. 



 
 
 
 

 

 With more data on the global magnetic field of the star, scientists would be able to 
forecast space weather events. 

Earlier missions 

 In 1990, NASA and ESA had sent the Ulysses mission, which also passed over the 
sun‘s poles but at much farther distances, and did not carry a camera. 

 

SuperCam 

 

In its mission to Mars this summer, NASA is sending a new laser-toting robot called 
SuperCam as one of seven instruments aboard the Mars 2020 rover. 

SuperCam 

 Called SuperCam, the robot is used for studying mineralogy and chemistry from up to 
about 7 metres away. 

 It might help scientists find signs of fossilized microbial life on Mars. 
 SuperCam packs what would typically require several sizable pieces of equipment into 

something no bigger than a cereal box. 
 It fires a pulsed laser beam out of the rover‘s mast to vaporise small portions of rock 

from a distance, providing information that will be essential to the mission‘s success. 

NASA lists five things to know 



 
 
 
 

 

 From more than 7 m away, SuperCam can fire a laser to study rock targets smaller than 
a pencil point. That lets the rover study spots it can‘t reach with its arm. 

 SuperCam looks at rock textures and chemicals to find those that formed or changed in 
water on Mars long ago. 

 SuperCam looks at different rock and ―soil‖ types to find ones that could preserve signs 
of past microbial life on Mars — if any ever existed. 

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

 Scientists can learn about how atmospheric molecules, water ice, and dust absorb or 
reflect solar radiation. This helps predict Martian weather better. 

Yaravirus 

 

In a lake in Brazil, researchers have discovered a virus that they find unusual and 
intriguing. 

Yaravirus 

 The Yaravirus infects amoeba and has genes that have not been described before, 
something that could challenge how DNA viruses are classified. 

 It has a puzzling origin and phylogeny (evolutionary relationship). 
 Because of the Yaravirus‘s small size, it was unlike other viruses that infect amoeba 

and they named it as a tribute to Yara, the ―mother of waters‖ in the mythological stories 
of the Tupi-Guarani indigenous tribes. 



 
 
 
 

 

 The virus does not infect human cells, according to the researchers. 

Coronavirus samples from Karnataka test positive for H1N1 

In news: 

• Suspected coronavirus (nCoV) cases that tested negative for the virus have tested positive 
for H1N1 

• Although the novel coronavirus is related to Severe Acute Respiratory Syndrome (SARS), 
the only difference is that the efficiency of person to person transmission is high in the novel 
coronavirus 

Coronaviruses 

• Common in various species of animals, such as cattle, camels, bats, and cats. 

• Cause diseases ranging from cold to SARS. 

• Coronaviruses can infect humans, which can then spread from person to person. 

• Coronaviruses cause respiratory infections in humans which are usually mild, but 
sometimes, can be fatal. 

• Physically large as far as viruses go (26 - 32 kilobases), having a surface of spike 
projections (which resembles a crown and hence the name 'corona'). 

• Like the influenza virus, the coronavirus spreads through both direct and indirect contact. 

 

 

 

 

 

 



 
 
 
 

 

INDIA’S SCIENTIFIC EXPEDIATION TO SOUTHERN OCEAN 

 

  

A South African oceanographic research vessel SA Agulhas set off from Port Louise in 
Mauritius, on a two-month Indian Scientific Expedition to the Southern Ocean 2020. 
Recently the vessel was at Prydz Bay, in the coastal waters of ―Bharati‖, India‘s third 
station in Antarctica. 

India’s polar mission 

 This is the 11th expedition of an Indian mission to the Southern Ocean, or Antarctic 
Ocean. 

 The first mission took place between January and March 2004. 

About the Southern Ocean expedition 

 The researchers from IITM Pune are collecting air and water samples from around 60 
stations along the cruise track. 

 These will give valuable information on the state of the ocean and atmosphere in this 
remote environment and will help to understand its impacts on the climate. 



 
 
 
 

 

 A key objective of the mission is to quantify changes that are occurring and the impact 
of these changes on large-scale weather phenomenon, like the Indian monsoon, 
through tele-connection. 

Why study Southern Ocean? 

 We know that carbon dioxide is getting emitted into the atmosphere, and through 
atmospheric circulation goes to the Antarctic and Polar Regions. 

 Since the temperature is very low there, these gases are getting absorbed and 
converted into dissolved inorganic carbon or organic carbon, and through water masses 
and circulation it is coming back to tropical regions. 

 All oceans around the world are connected through the Southern Ocean, which acts as 
a transport agent for things like heat across all these oceans. 

 The conveyor belt that circulates heat around the world is connected through the 
Southern Ocean and can have a large impact on how climate is going to change due to 
anthropogenic forces. 

Core projects of the expedition 

 Study hydrodynamics and biogeochemistry of the Indian Ocean sector of the 
Southern Ocean; involves sampling seawater at different depths. This will help 
understand the formation of Antarctic bottom water. 

 Observations of trace gases in the atmosphere, such as halogens and dimethyl 
sulphur from the ocean to the atmosphere. This will help improve parameterizations that 
are used in global models. 

 Study of organisms called coccolithophores that have existed in the oceans for 
several million years; their concentrations in sediments will create a picture of past 
climate 

 Investigate atmospheric aerosols and their optical and radiative properties. 
Continuous measurements will quantify the impact on Earth‘s climate. 

 Study the Southern Ocean’s impact on Indian monsoons. Look for signs in a 
sediment core taken from the bottom of the ocean 

 Dynamics of the food web in the Southern Ocean; important for safeguarding catch 
and planning sustainable fishing 

Discovery Program investigations 

NASA announced it has selected four Discovery Program investigations to develop 
concept studies for possible new missions. 

What are the new missions? 



 
 
 
 

 

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

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

DAVINCI+ 

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

 This will analyse Venus’s atmosphere to understand how it was formed and evolved, 
and if it ever had an ocean. 

 This will advance understanding of the formation of terrestrial planets. 

IVO 

 Io Volcano Observer is a proposal to explore Jupiter’s moon Io, which is extremely 
volcanically active. 

 This will try to find out how tidal forces shape planetary bodies. 
 The findings could further knowledge about the formation and evolution of rocky, 

terrestrial bodies and icy ocean worlds in the Solar System. 

TRIDENT 

This aims to explore Neptune’s icy moon, Triton, so that scientists can understand the 
development of habitable worlds in the Solar System. 

VERITAS 

Venus Emissivity, Radio Science, InSAR, Topography, and Spectroscopy will aim to map 
Venus’s surface to find out why Venus developed so differently from Earth. 

 

 

 

 

 



 
 
 
 

 

Pale Blue Dot 

 

The Jet Propulsion Laboratory of the NASA published a new version of the image of Pale 
Blue Dot. 

Pale Blue Dot 

 The ‗Pale Blue Dot‘ is one of the most iconic images in the history of astronomy. 
 It shows Earth as a single bright blue pixel in empty space within a strand of sun rays, 

some of which are scattering from and enlightening the planet. 
 The original image was taken by the Voyager 1 mission spacecraft on February 14, 

1990 when it was just beyond Saturn. 
 At the behest of astronomer Carl Sagan, the cameras were turned towards Earth one 

final time to capture the image. 
 After this, the cameras and other instruments on the craft were turned off to ensure its 

longevity. 

About Voyager 1 

 Voyager 1 is a space probe launched by NASA on September 5, 1977. 
 Having operated for more than 42 years, the spacecraft still communicates with the 

Deep Space Network to receive routine commands and to transmit data to Earth. 
 At a distance of 148.67 AU (22.2 billion km) from Earth as of January 19, 2020 it is the 

most distant man-made object from Earth. 
 The probe‘s objectives included flybys of Jupiter, Saturn, and Saturn‘s largest moon, 

Titan. 

The Family Portrait of the Solar System 



 
 
 
 

 

 The Pale blue dot image was a part of series of 60 images designed to produce what 
the mission called the ‗Family Portrait of the Solar System‘. 

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

Supergiant star ‘Betelgeuse’ 

 

 Using the European Space Organization‘s (ESO) Very Large Telescope (VLT), 
astronomers have noticed the unprecedented dimming of Betelgeuse. 

 Betelgeuse 

 It is a red supergiant star (over 20 times bigger than the Sun) in the constellation Orion. 
 Along with the dimming, the star‘s shape has been changing as well, as per recent 

photographs of the star taken using the VISIR instrument on the VLT. 
 Instead of appearing round, the star now appears to be ―squashed into an ova‖. 

Why is it significant? 

 

 Betelgeuse was born as a supermassive star millions of years ago and has been 
―dramatically‖ and ―mysteriously‖ dimming for the last six months. 



 
 
 
 

 

 While Betelgeuse‘s behaviour is out of the ordinary, it doesn‘t mean that an eruption is 
imminent since astronomers predict the star to blast sometime (supernova explosion, 
which is the largest explosion to take place in space) in the next 100,000 years or so. 

ADITYA L-1 MISSION 

 

NASA‘s Parker Solar Probe launched on August 12, 2018 has completed its fourth close 
approach — called perihelion very recently, whizzing past at about 3.93 lakh km/h, at a 
distance of only 18.6 million km from the Sun‘s surface. 

Aditya L1: Exciting ahead 

 The ISRO is preparing to send its first scientific expedition to study the Sun. 
 Named Aditya-L1, the mission, expected to be launched early next year, will observe 

the Sun from a close distance, and try to obtain information about its atmosphere and 
magnetic field. 

 ISRO categorizes Aditya L1 as a 400 kg-class satellite that will be launched using the 
Polar Satellite Launch Vehicle (PSLV) in XL configuration. 

 The space-based observatory will have seven payloads (instruments) on board to study 
the Sun‘s corona, solar emissions, solar winds and flares, and Coronal Mass Ejections 
(CMEs), and will carry out round-the-clock imaging of the Sun. 

 Aditya L1 will be ISRO‘s second space-based astronomy mission after AstroSat, which 
was launched in September 2015. 

What is L1? 

 L1 refers to Lagrangian/Lagrange Point 1, one of five points in the orbital plane of the 
Earth-Sun system. 



 
 
 
 

 

 Lagrange Points, named after Italian-French mathematician Josephy-Louis Lagrange, 
are positions in space where the gravitational forces of a two-body system (like the Sun 
and the Earth) produce enhanced regions of attraction and repulsion. 

 These can be used by spacecraft to reduce fuel consumption needed to remain in 
position. 

 The L1 point is home to the Solar and Heliospheric Observatory Satellite (SOHO), an 
international collaboration project of NASA and the European Space Agency (ESA). 

 The L1 point is about 1.5 million km from Earth, or about one-hundredth of the way to 
the Sun. 

But why is studying the Sun important? 

 Every planet, including Earth and the exoplanets beyond the Solar System, evolves — 
and this evolution is governed by its parent star. 

 The solar weather and environment, which is determined by the processes taking place 
inside and around the sun, affects the weather of the entire system. 

 Variations in this weather can change the orbits of satellites or shorten their lives, 
interfere with or damage onboard electronics, and cause power blackouts and other 
disturbances on Earth. 

 Knowledge of solar events is key to understanding space weather. 
 To learn about and track Earth-directed storms, and to predict their impact, continuous 

solar observations are needed. 
 Every storm that emerges from the Sun and heads towards Earth passes through L1, 

and a satellite placed in the halo orbit around L1 of the Sun-Earth system has the major 
advantage of continuously viewing the Sun without any occultation/eclipses. 

 

Why are solar missions challenging? 

 What makes a solar mission challenging is the distance of the Sun from Earth (about 
149 million km on average, compared to the only 3.84 lakh km to the Moon). 

 More importantly the super hot temperatures and radiations in the solar atmosphere 
make it difficult to study. 

 NASA‘s Parker Solar Probe has already gone far closer — but it will be looking away 
from the Sun. 

 The earlier Helios 2 solar probe, a joint venture between NASA and space agency of 
erstwhile West Germany, went within 43 million km of the Sun‘s surface in 1976. 

Problem of Heat 

 The Parker Solar Probe‘s January 29 flyby was the closest the spacecraft has gone to 
the Sun in its planned seven-year journey so far. 



 
 
 
 

 

 Computer modelling estimates show that the temperature on the Sun-facing side of the 
probe‘s heat shield, the Thermal Protection System, reached 612 degrees Celsius, even 
as the spacecraft and instruments behind the shield remained at about 30°C, NASA 
said. 

 During the spacecraft‘s three closest perihelia in 2024-25, the TPS will see 
temperatures around 1370°C. 

Hurdles for Aditya L1 

 It will stay much farther away, and the heat is not expected to be a major concern for 
the instruments on board. But there are other challenges. 

 1. Many of the instruments and their components for this mission are being 
manufactured for the first time in the country, presenting as much of a challenge as an 
opportunity for India‘s scientific, engineering, and space communities. 

 2. One such component is the highly polished mirrors which would be mounted on the 
space-based telescope. 

 3. Due to the risks involved, payloads in earlier ISRO missions have largely remained 
stationary in space; however, Aditya L1 will have some moving components, scientists 
said. 

Assisted reproductive technology (ART) BILL 2019 

 



 
 
 
 

 

The Union Cabinet has approved the Assisted Reproductive Technology Regulation Bill, 
2020 to monitor medical procedures used to assist people to achieve pregnancy. 

What is ART? 

 Assisted reproductive technology (ART) is used to treat infertility. 
 Assisted reproductive technology includes medical procedures used primarily to 

address infertility. 
 This subject involves procedures such as in vitro fertilization, intracytoplasmic sperm 

injection, cryopreservation of gametes or embryos, and/or the use of fertility medication. 

Highlights of the bill 

 National Board: The Bill provides for a national Board which will lay down a code of 
conduct to be observed by those operating clinics. 

 Standardization: It will also formulate minimum standards for laboratory and diagnostic 
equipment and practices to be followed by human resources employed by clinics and 
banks. 

 National registry: Under the proposed law, a national registry and registration authority 
will maintain a database to assist the national Board to perform its functions. 

 Confidentiality clause: The Bill will also ensure confidentiality of intending couples and 
protect the rights of the child. 

Strict punishment: 

 India has one of the highest growths in the number of ART centres and ART cycles 
performed every year. 

 India has become one of the major centres of this global fertility industry, with 
reproductive medical tourism becoming a significant activity. 

 This has also introduced a plethora of legal, ethical and social issues; yet, there is no 
standardisation of protocols and reporting is still very inadequate. 

 The Bill thus proposes stringent punishment for those who practise sex selection; 
indulge in sale of human embryos or gametes and those who operate rackets. 

Other such Bills 

Taken together, theses proposed legislations create an environment of safeguards for 
women‘s reproductive rights, addressing changing social contexts and technological 
advances. 

Surrogacy Regulation Bill 2020 



 
 
 
 

 

 The Surrogacy (Regulation) Bill, 2020 proposes to regulate surrogacy in India by 
establishing National Board at the central level and State Boards and Appropriate 
Authorities in the States and Union Territories. 

 The major benefit of the Act would be that it will regulate the surrogacy services in the 
country. 

 While commercial surrogacy will be prohibited including sale and purchase of human 
embryos and gametes, ethical surrogacy to the Indian Married couple, Indian Origin 
Married Couple and Indian Single Woman (only widow or Divorcee) will be allowed on 
fulfillment of certain conditions. 

 As such, it will control the unethical practices in surrogacy, prevent commercialization of 
surrogacy and will prohibit potential exploitation of surrogate mothers and children born 
through surrogacy. 

Medical Termination Pregnancy Amendment Bill 2020 

 The Medical Termination of Pregnancy Act, 1971 (34 of 1971) was enacted to provide 
for the termination of certain pregnancies by registered medical practitioners and for 
matters connected therewith or incidental thereto. 

 The said Act recognised the importance of safe, affordable, accessible abortion services 
to women who need to terminate pregnancy under certain specified conditions. 

 Besides this, several Writ Petitions have been filed before the Supreme Court and 
various High Courts seeking permission for aborting pregnancies at gestational age 
beyond the present permissible limit on the grounds of foetal abnormalities or 
pregnancies due to sexual violence faced by women. 

HABITABLE ZONE PLANET FINDER  

At 100 light-years from Earth, a low-mass star was sending signals in a pattern that 
suggested that an exoplanet was orbiting the star confirmed the Habitable-zone Planet 
Finder (HPF). 

Habitable-zone Planet Finder 

 NASA‘s Kepler mission observed a dip in the host star‘s light, suggesting that the planet 
was crossing in front of the star during its orbit. 

 To confirm, researchers turned to an instrument called Habitable-zone Planet Finder 
(HPF). It has confirmed that there is indeed an exoplanet. 

 HPF is an astronomical spectrograph, built by Penn State University scientists, and 
recently installed on the 10m Hobby-Eberly Telescope at McDonald Observatory in 
Texas. 

 The instrument is designed to detect and characterize planets in the habitable zone — 
the region around the star where a planet could sustain liquid water on its surface — 
around nearby low-mass stars. 



 
 
 
 

 

 The newly confirmed planet, called G 9-40b, is the first one validated by HPF. It is about 
twice the size of Earth and orbits its star once every six Earth-days. 

How it works 

 

 A spectrograph is an instrument that splits light into its component wavelengths. 
 Scientists then measure the properties of light over a specific portion of the spectrum 

and draw conclusions on what is responsible for the trends they observe. 

Why need HPF? 

 Kepler‘s observations alone were not enough to confirm a planet. It was possible that a 
close stellar companion was responsible for the dip in the star‘s light. 

 Precision spectroscopic observations from HPF ruled out this possibility. 
 Shooting a high-power laser into the air, researchers generated a ―laser guide star‖, and 

subsequent observations found no evidence of blending of light or other stellar 
companions. 

 Finally, using HPF, an analysis of a set of radial velocities helped provide estimates for 
the planet‘s mass. 

 

 

 

 



 
 
 
 

 

5G- Rollout should not be in hurry 

 

Central government had set a target of 2020 for the commercial launch of 5G services, largely in 

line with rest of the world. 

What is 5G? 

• It is the next generation cellular technology that will deliver multi-Gbps peak rates, ultra-low 

latency, massive capacity, and a more uniform user experience 

• Speed will be range of 2-20 Gigabit per second (Gbps) in contrast to 4G link speeds in averaging 

6-7 Megabit per second (Mbps) in India 

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

of 5G-enabled ones. 

Applications of 5G 

• Expansion of wireless technologies — across entirely new sectors of the economy from industrial 

(robotics) to commercial, educational, health care (tele-surgery), agricultural (sensors), financial 

(block chain technology) and social sectors (climate studies). 

• Internet-of-Things (IOT) - 5G will form the backbone of IOT. 5G will help in creating cyber-

physical networks which not only interconnect people, but also interconnect and control 

machines, objects, and devices 

• Sensor-embedded network that will allow real time relay of information across fields such as 

manufacturing, consumer durables and agriculture. 



 
 
 
 

 

• Smart transport infrastructure -5G will enable vehicle-to-vehicle and vehicle-to-infrastructure 

communication, making driverless cars, among other things, a reality. 

Economic Impact of 5G adoption 

• 5G is expected to create a cumulative economic impact of $ 1 trillion in India by 2035. 

• 5G-enabled digitalisation revenue potential in India will be above $ 27 billion by 2026. 

• Additionally, the global telecom industry GSMA has forecast that India will have about 70 million 

5G connections by 2025. 

Major challenges of adopting 5G are 

1. Standardization of 5G: 

• As it stands today, 5G is not a defined standard. 

• Fragmentation of next generation approaches will only mean that development time and costs 

will increase. 

• Thus, there is a need for standardizing an approach and bringing all of the major technology 

partners on board 

2. Huge Investments required for enabling infrastructure: 

• 5G will require a fundamental change to the core architecture of the communication system. 

Simply upgrading the existing Long Term Evolution core will not be able to support 5G 

• A report on 5G by Deloitte stated that rolling out 5G might require an additional investment of $ 

60-70 billion. 

3. Pricing Issue: 

• There is a strong correlation between broadband price and adoption levels: for example - 1% 

increase in mobile broadband prices results in 0.13% decrease in adoption rates (low income) 

according to International Telecommunication Union 

• And a 1% decrease in mobile broadband adoption results in 0.19% decrease in GDP per capita 

(low income). 

4. 5G enabled Devices & its affordability: 



 
 
 
 

 

• 5G smartphone models are likely to cost much more than present phone— with enhanced 

features, cameras and sensors to support AR and VR applications 

• A significant number (close to 300 million) of users are still on 2G / 2.5G networks - and feature 

phones are widely in use. Device cost is of relevance to a price-sensitive market like India. 

5. Financial Health of Telecom Sector: 

• By end of 2019, the industry's cumulative debt was pegged at around ₹ 7 lakh crore. 

• Also, total mobile revenues in India have fallen by more than 20 per cent over the past four 

years. 

• This restricts telecos capability to roll out 5G in a sustainable manner. 

6. Uncertainity in 5G spectrum Auction: 

• The COAI has also pointed out that 5G is overpriced by at least 30% to 40% compared to 

international standards and auction in other markets such as South Korea and the U.S. 

• Telecos have pointed out that the reserve price of these airwaves is very high. Besides, there are 

currently no India-specific use cases for deployment of 5G. 

7. Potential health hazards of tens of thousands of radiating base stations. 

Even technologically advanced countries like Israel are refusing to implement 5G on account of a 

host of unknowns like potential health impact of 5G radiations 

8. Dependence on China: Huawei which is a Chinese firm owns the majority of 5G technology in 

the world. However, there are concerns that dependence on China for critical infrastructure 

like 5Gcould compromise India’s security. 

Conclusion 

Inspite of the potential benefits of 5G, India needs to be cautious while rolling out 5G. A balanced 

assessment of its potential applications and demand must be made. Realistic and gradual 

expansion up the value chain is needed. In this scheme of things, more mature policy making is 

expected. 

 



 
 
 
 

 

InSight Mission 

 

  

It‘s now more than a year since NASA‘s InSight lander mission touched down on Mars on 
November 26, 2018. This week, NASA published a report regarding findings on the 
Mars. 

About InSight Mission 

 The Interior Exploration using Seismic Investigations, Geodesy and Heat Transport 
mission is a robotic lander designed to study the deep interior of the planet Mars. 

 It is the first mission dedicated to looking deep beneath the Martian surface. 
 Among its science tools are a seismometer for detecting quakes, sensors for gauging 

wind and air pressure, a magnetometer, and a heat flow probe designed to take the 
planet‘s temperature. 

 The InSight mission is part of NASA‘s Discovery Program. 
 It is being supported by a number of European partners, which include France‘s Centre 

National d‘Études Spatiales (CNES), the German Aerospace Center (DLR) and the 
United Kingdom Space Agency (UKSA). 



 
 
 
 

 

Key findings of the Mission 

Underground: rumbles 

 Mars trembles more often than expected, but also more mildly. 
 This emerged from readings of the ultra-sensitive seismometer, called the Seismic 

Experiment for Interior Structure (SEIS). 
 The instrument enables scientists to ―hear‖ multiple trembling events from hundreds to 

thousands of miles away. 
 Mars doesn‘t have tectonic plates like Earth, but it does have volcanically active regions 

that can cause rumbles. 

The surface: Magnetism 

 Billions of years ago, Mars had a magnetic field. 
 Although it is no longer present, it left behind what NASA describes as ―ghosts‖ – 

magnetized rocks that are now between 61 m to several km below ground. 
 InSight is equipped with a magnetometer, which has detected magnetic signals. 
 At a Martian site called Homestead hollow, the magnetic signals are 10 times stronger 

than what was predicted earlier (based on data from orbiting spacecraft). 

In the wind: dust devils 

 InSight measures wind speed, direction and air pressure nearly continuously. 
 Weather sensors have detected thousands of passing whirlwinds, which are called dust 

devils when they pick up grit and become visible. 
 The site has more whirlwinds than any other place where a landing has been made on 

Mars while carrying weather sensors. 
 Despite all that activity in the wind and frequent imaging, InSight‘s cameras have yet to 

see dust devils. But SEIS can feel these whirlwinds pulling on the surface. 

The core: still to come 

 InSight has two radios. One is for regularly sending and receiving data. The other radio, 
which is more powerful, is designed to measure the ―wobble‖ of Mars as it spins. 

 This X-band radio, also known as the Rotation and Interior Structure Experiment 
(RISE), can eventually reveal whether the planet‘s core is solid or liquid. 

 A solid core would cause Mars to wobble less than a liquid one would. 
 This first year of data is just a start, NASA said in the statement. When it is two years on 

Earth, Mars will have completed one year. 
  



 
 
 
 

 

CHITRA stents 

 

The Sree Chitra Thirunal Institute of Medical Science and Tech. Thiruvanthapuram an 
Institute of National Importance under the Department of Science and Technology has 
developed an innovative intracranial flow diverter stent for the treatment of aneurysms 
of the blood  vessels of the brain. 

What is Aneurysms? 

 Intracranial aneurysm is a localized ballooning, bulging or dilation of arteries in the brain 
caused by progressive weakening of the inner muscles of the wall of the blood vessels. 

 Spontaneous rupture of the aneurysm can result in bleeding into the space around the 
brain resulting condition called a subarachnoid hemorrhage (SAH) which can lead to 
paralysis, coma or death. 

 Most often a ruptured brain aneurysm occurs in the space between the brain and the 
thin tissues covering the brain. 



 
 
 
 

 

How to avert risks of Brain Aneurysms? 

 Flow diverters stents when deployed in the artery in the brain bearing the aneurysms, 
diverts blood flow away from the aneurysm. 

 This reduces the chances of its rupture from the pressure of blood flow. 
 The Surgical treatment of an aneurysm involves opening the skull and a clip on the neck 

of aneurysm, so that it is cut off from the path of blood flow. 
 There are three non surgical, minimally invasive endovascular treatments of aneurysms 

of the brain. 
 In two of these procedures, the aneurismal sacis filled with platinum coils or occluded 

using high viscosity liquid polymer which solidifies when released into the sac thus 
sealing the sac. 

 All these techniques have some limitation or the other. 

Why are flow diverter stent preferable? 

 A more attractive third minimally invasive option is deploying a flow diverter stent to 
bypass the segment of the blood vessel which has the aneurysm. 

 Flow diverters have the advantages of being flexible and adaptable to the shape and 
course of the vessel. 

 Also flow diverters promote healing of the vessel wall by removing the constant stress of 
blood flow on it. 

What is CHITRA flow diverter? 

 The Chitra flow diverter is designed to have better grip on the walls of arteries of 
complex shapes in order to reduce the risk of migration of the device. 

 The unique design is in its weave also makes this stent resistant to kinking or twisting, 
when it is placed in tortuous arteries and those with complex shapes. Even a 180 
degrees bend does not occlude the lumen of the stent. 

 Portion of the wires is made radio opaque for better visibility in X –Rays and fluoroscopy 
thus aiding accurate delivery of the diverter in the blood vessel. 

 Nitinol, a super elastic alloy with shape memory was acquired from National Aero Space 
Laboratories, Bengaluru (CSIR-NAL). 

 When the device is deployed at the site, it is released from its crimped locked position 
and assumes the desired and originally designed shape because of the shape memory 
property of Nitinol. 

Benefits of CHITRA 

 The imported Flow diverter stents costs Rs 7-8 lakhs and is not manufactured in India. 
 With the availability of the indigenous CHITRA, a well established industry would be 

able to manufacture and sell at a much lower price. 



 
 
 
 

 

Trans-Fat related health hazards 

 

 

 The limit of trans-fats to be not more than 5% is prescribed under Food Safety and Standards (Food 

Products Standards and Food Additives) Regulations, 2011 for vanaspati, bakery shortenings, 

bakery and industrial margarine and interesterified vegetable fats/oils. 

What are Trans Fats? 

 Artificial Trans fats are created in an industrial process that adds hydrogen to liquid vegetable 

oils to make them more solid. 

 Since they are easy to use, inexpensive to produce and last a long time, and give foods a 

desirable taste and texture, they are still widely used despite their harmful effects being well-

known. 

Why this move? 

 Studies have recently shown that 60,000 deaths occur every year due to cardiovascular diseases, 

which in turn are caused due to high consumption of trans fats. 

 Since the impact of trans fats on human health is increasing exponentially, it is very important to 

create awareness about them. 

Standards for Trans-fats 

 A draft notification to limit trans-fat to be not more than 2% by weight of the total oils/fats 

present in the processed food products in which edible oils and fats are used as an ingredient on 

and from 1
st
 January, 2022 was issued on 28.08.2019.  



 
 
 
 

 

 Standards prescribed under various regulations of FSSAI are enforced to check that they comply 

with the standards laid down under Food Safety and Standards Act, 2006, and the rules and 

regulations made thereunder. 

 In cases where the food samples are found to be non-conforming, recourse is taken to penal 

provisions under Chapter IX of the Food Safety and Standards Act, 2006. 

Unguarded X hypothesis, Chromosomes 

Men outnumbered women by 37 million in the 2011 Census of India, but among those over 
the age of 60, there were more than 1 million more women than men. In general, men 
live shorter lives than women worldwide. This is due to the chromosomal differences 
between the two, points‘ new study. 

What are Chromosomes? 

 The human body is made up of cells, and in the centre of each cell is the nucleus. 
Chromosomes, which are located inside the nucleus, are structures that hold the genes. 

 It is the genes that determine the various traits of an individual including eye colour, 
blood type — and sex. 

 The human cell has 23 pairs of chromosomes. One pair is of the sex chromosomes, 
named X and Y, which determine whether an individual is male or female. 

 A female has two X chromosomes (XX) while a male has one X and one Y (XY). 

Unguarded X hypothesis 

 This hypothesis suggests that the Y chromosome in XY is less able to to protect an 
individual from harmful genes expressed on the X chromosome. 

 In a male, as the Y chromosome is smaller than the X chromosome, it is unable to 
―hide‖ an X chromosome that carries harmful mutations, which may later expose the 
individual to health threats. 

 On the other hand, the hypothesis goes, there is no such problem in a pair of X 
chromosomes (XX) in a female. 

 If one of the X chromosomes has genes that have suffered mutations, then the other X 
chromosome, which is healthy, can stand in for the first, so that the harmful genes are 
not expressed. 

 This maximizes the length of life, according to the hypothesis. And this is what the 
UNSW researchers set out to examine. 

Testing the hypothesis 

 In a statement issued by UNSW, PhD student and study first author Zoe Xirocostas said 
the 



 
 
 
 

 

 Unguarded X hypothesis appears to stack up, after examining the lifespan data 
available on a wide range of animal species. 

 Researchers studied lifespan data in not just primates but mammals and birds, but also 
reptiles, fish, amphibians, arachnids, cockroaches, grasshoppers, beetles, butterflies 
and moths among others. 

 It was found that across that broad range of species, the heterogametic sex (XY in 
humans) does tend to die earlier than the homogametic sex (XX in humans). 

Polymer Electrolyte Membrane Fuel Cells (PEMFC) 

Scientists at International Advanced Research for Powder Metallurgy & New Materials 
(ARCI), Hyderabad have developed Polymer Electrolyte Membrane fuel cells (PEMFC). 

Polymer Electrolyte Membrane Fuel Cells 

 

 Proton-exchange membrane fuel cells, also known as polymer electrolyte membrane 
(PEM) fuel cells (PEMFC) are a type of fuel cell being developed mainly for transport 
applications, as well as for stationary fuel-cell applications and portable fuel-cell 
applications. 

 Their distinguishing features include lower temperature/pressure ranges (50 to 100 °C) 
and a special proton-conducting polymer electrolyte membrane. 

 PEMFCs generate electricity and operate on the opposite principle to PEM electrolysis, 
which consumes electricity. 

 They are a leading candidate to replace the aging alkaline fuel-cell technology, which 
was used in the Space Shuttle. 

Working 



 
 
 
 

 

 

 The PEMFC uses a water-based, acidic polymer membrane as its electrolyte, with 
platinum-based electrodes. 

 The protons pass through the membrane to the cathode side of the cell while the 
electrons travel in an external circuit, generating the electrical output of the cell. 

Applications in disaster management 

 Emergency Operation Centres (EOC) backed with 10 kW systems is being planned as a 
natural disaster management measure. 

 Tamil Nadu is generally affected by five to six cyclones every year, of which two to three 
are severe and is followed by frequent power cuts. 

 ARCI is now planning to set up a PEMFC system for Tamil Nadu to operate the systems 
like early warning systems, VHF set, IP phone, BSNL Ethernet and office equipment like 
scanner, computers, printers, phone, FAX and normal requirements like lighting and 
fan. 

Perseverance rover 

 



 
 
 
 

 

NASA has named its next Mars rover ‗Perseverence‘. 

About Perseverance 

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

 The rover‘s mission will be to search for signs of past microbial life. It will also collect 
samples of Martian rocks and dust, according to the release. 

 The rover will also be tasked with studying the red planet‘s geology and climate. 
 All of NASA‘s previous Mars rovers — including the Sojourner (1997), Spirit and 

Opportunity (2004) and Curiosity (exploring Mars since 2012) — were named in this 
way. 

Quantum Computing and its applications 

 

Researchers from Raman Research Institute (RRI), an autonomous institution under the 
Dept. of Science & Technology, have devised a new test for fairness of quantum coin or 
‗qubit‘ using entanglement theory. The Qubit is the basic unit of information in a 
quantum computer. 

Entanglement Theory 

 It is a special type of correlation that exists in the quantum world with no classical 
counterpart. 

 The researchers from RRI made use of this quantum resource to arrive at a test for 
fairness of a quantum coin (a qubit). 



 
 
 
 

 

 Their strategy, which makes use of entanglement, enables better discrimination 
between quantum states. Such advantage is valuable in quantum sensors. 

 This work is a significant contribution to the domain of quantum state discrimination, 
which is an essential aspect of quantum information science. 

 It brings out the crucial role of entanglement in improving our ability to discriminate 
quantum states. 

 In this work the researchers concretely implemented the theoretical idea on the 
simulation facility of the IBM quantum computer. 

Quantum coins 

 By repeated trials, one can determine the fairness of a classical coin with a confidence 
which grows with the number of trials. 

 A quantum coin can be in a superposition of heads and tails. 
 Given a string of qubits representing a series of trials, one can measure them 

individually and determine the state with a certain confidence. 
 The team has shown that there is an improved strategy which measures the qubits after 

entangling them, which leads to a greater confidence. 

Significance 

 This is a significant contribution to quantum state discrimination, an essential aspect of 
quantum information science which is expected to influence quantum sensing. 

 The domain of Quantum Information and Quantum Computing Technology is a growing 
area of research which is expected to influence Data Processing, which in turn, plays a 
central role in our lives in this Information Age. 

 For instance, bank transactions, online shopping and so on crucially depend on the 
efficiency of information transfer. 

 Thus the recent work on quantum state discrimination is expected to be valuable in 
people‘s lives in the current era. 

 

SIRT1 

A study by researchers from the Tata Institute of Fundamental Research, Mumbai (TIFR) 
has revealed that glucose in the body controls the function of SIRT1 enzymes directly. 

What is SIRT1? 

 SIRT1 is an enzyme that deacetylates (removal of acetyl) proteins which contribute to 
cellular regulation. 



 
 
 
 

 

 A shortage or absence of the control by glucose may lead to a diabetic-like state, while 
excess feeding and sustained low levels of SIRT1 can lead to obesity and enhanced 
ageing. 

 This information is expected to tackle lifestyle disorders and ageing-related diseases. 

How do they function? 

 In normal healthy individuals, SIRT1 protein levels are known to increase during fasting 
and decrease during the feed, which is essential to maintain a balance between glucose 
and fat metabolism. 

 The glucose controls the functions of a protein SIRT1 which in turn maintains everyday 
feed-fast cycles and is also associated with longevity. 

 The feed-fast cycle is a basic pattern and the metabolism-related to this is largely taken 
care of by the liver. 

 Thus, the study shows that both over-activation and under-activation of SIRT1 can lead 
to diseases. 

 Glucose puts a check on the activity of SIRT1 in the fed state. In the absence of this 
check, SIRT1 activity increases and results in hyperglycemia in a fasted state, 
mimicking diabetic state. 

 The constant feeding or high-calorie intake that leads to a sustained reduction in the 
levels of SIRT1 by glucose which is associated with ageing and obesity. 

Spanish flu 

In News: 

• As COVID-19 grows into a global health crisis, parallels are being drawn with the Spanish 

influenza of 1918–19, 

• Spanish Flu is considered the most devastating pandemic in recent history, with an estimated toll 

of 20-50 million lives. 

• The 1918 influenza pandemic (1918–20; colloquially known as the Spanish flu) was the first of 

the two pandemics involving H1N1 influenza virus, with the second being the swine flu in 2009. 

• The focal point of that pandemic a century ago was India (brought to India by World War I 

soldiers returning home), where between 10-20 million Indians died 

 

 

 



 
 
 
 

 

Sepsis 

News: 

• Sepsis is a common cause of death from Coronavirus 

• Sepsis is a life-threatening organ dysfunction caused by the body's immune system overreacting in 

response to an infection. 

• This overactive, toxic response can lead to tissue damage, multiple organ failure and death. 

• Cause: Sepsis can be triggered by a variety of pathogens- viruses, bacteria, fungi or parasites 

• Treatment: The blood is examined, a broad-spectrum antibiotic is administered, and sufficient blood 

circulation and ventilation are ensured. 

Herd immunity 

News: 

• Chief scientific adviser to the UK government had suggested to UK that authorities need to contain 

the spread of the virus but would "not suppress it completely". 

• Elaborating further it was suggested that a 60 per cent infection rate would help build up a degree of 

‘herd immunity’. ” 

• Herd immunity is a form of indirect protection from infectious disease that occurs when a large 

percentage of a population has become immune to an infection, thereby providing a measure of 

protection for individuals who are not immune 

What happens in the case of coronavirus where there is no vaccine? 

• The approach would require those exposed to the virus to build natural immunity and stop the 

human-to-human transmission. 

• If a high enough proportion of individuals in a population are immune, the majority will protect the 

few susceptible people because the pathogen is less likely to find a susceptible person 

Is it the model which UK is planning to fight coronavirus? 

• On the face of criticism of such soft approach and high human cost involved, UK government stated 

that herd immunity was not the government's policy or goal. 



 
 
 
 

 

Polymerase Chain Reaction Test 

 

 The diagnosis of COVID-19 can be done with the Polymerase Chain Reaction (PCR) Test 
which is explained as under: 

The PCR Test 

 It uses a technique that creates copies of a segment of DNA. ‗Polymerase‘ refers to the 
enzymes that make the copies of DNA. 

 Kary Mullis, the American biochemist who invented the PCR technique, was awarded 
the Nobel Prize for Chemistry in 1993. 

 The ‗chain reaction‘ is how the DNA fragments are copied, exponentially — one is 
copied into two, the two are copied into four, and so on. 

 However, SARS-COV-2 is a virus made of RNA, which needs to be converted into DNA. 
For this, the technique includes a process called reverse transcription. 

 A ‗reverse transcriptase‘ enzyme converts the RNA into DNA. Copies of the DNA are 
then made and amplified. 

 A fluorescent DNA binding dye called the ―probe‖ shows the presence of the virus. The 
test also distinguishes SARS-COV-2 from other viruses. 

Various Stages: 

1) Collection and transport 



 
 
 
 

 

 Testing centre takes swabs from nasal cavities and back of the throat (pharynx), and 
puts samples in a ―virus transport medium‖, which contains balanced salts and albumin 
to prevent the virus from disintegrating. 

 Sample is then transported in cold storage to the testing lab. 

2) Extraction of viral RNA 

 Coronaviruses have large single-stranded RNA genomes. 
 Testing lab extracts the RNA from the samples, using commercially available kits. 

3) Putting THE RNA in THE PCR mix 

 Extracted RNA is added to a polymerase chain reaction (PCR) mix. 
 This includes the ‗master mix‘, which contains a ‗reverse transcriptase‘ enzyme that 

converts the RNA into DNA. 
 Master Mix contains Taq polymerase, the enzyme that creates copies of the DNA, 

nucleotides, as well as other elements such as magnesium — an ion of which is needed 
to amplify the DNA. 

 The PCR mix also contains ‗reagents‘ such as ‗primers‘ and ‗probes‘. 
 Primers are particular strands of DNA that are designed to bind with the DNA that is to 

be copied; probes are used to detect the specific sequence in the DNA sample. 
 Finally, the PCR mix consists of a ―housekeeping‖ gene — a normal human gene 

(RNAse P) that is used to ensure that samples were properly collected, and RNA 
extracted. 

4) Amplification of the viral DNA 

 Sample, in its PCR mix, is put into tubes or plates, which are then put in a thermal 
cycler machine that is used to conduct the PCR process. 

 First, the RNA is converted into DNA. Then the process of copying the genes starts. 
 The thermal cycler heats and cools the mixture with the sample, alternating between 

three temperatures — for melting the DNA to separate the two strands. 
 The thermal cycler runs 30-40 such cycles in order to amplify the DNA to check for the 

virus. 

5) Testing against controls 

 Amplified DNA is tested against a positive control, which usually consists of genes of 
the virus cloned into plasmid, and a negative control, which is a ‗known‘ sample that has 
tested negative for the virus earlier. 

 RNase P should show amplification, positive control should be positive, negative control 
should be negative, and then whatever result you get for the specimen, is the correct 
result. 



 
 
 
 

 

 In order for a test to be valid before the result is released, certain ‗validity criteria‘ have 
to be met. 

 If the housekeeping gene (RNase P) is positive, positive control is positive, negative 
control is negative, and the sample does not show any PCR positive result, the sample 
is declared negative. 

 If the PCR result is positive, the patient has COVID-19. 

Nano-composites and its applications 

A group of scientists at the International Advanced Research Centre for Powder Metallurgy 
& New Materials (ARCI) have developed a process for size-selective deposition of 
nanocomposite coatings which can reduce friction of these dynamic systems. 

What are Nanocomposites? 

 Nanocomposite coatings are formed by mixing two or more dissimilar materials at 
nanoscale to improve the physical, chemical and physicochemical properties of the new 
materials. 

 The scientists have found that nickel tungsten-based coatings with infusion of particular 
sized Silicon Carbide (SiC) submicron particles using a pulsed electroplating can 
provide an excellent combination of wear and corrosion resistance. 

Applications 

 Many aerospace, defence, automobile, space devices need to reduce friction, wear, and 
tear to enhance the life of components. 

 Lubricating these dynamic systems add to the cost, complexity, and weight of these 
systems. 

 The coating could help in reducing the friction of such devices. 

 

 

 

 

 



 
 
 
 

 

India-US collaboration in STEM 

 

Indian students will undertake a research internship at Viterbi School of Engineering, 
University of Southern California, LA, USA under the IUSSTF Program. 

What is IUSSTF? 

 IUSSTF is an acronym for the Indo-U.S. Science and Technology Forum. 
 It is established under an agreement between the Governments of India and the USA in 

March 2000. 
 It is an autonomous bilateral organization jointly funded by both the Governments that 

promote Sci-Tech, Engineering and Innovation through substantive interaction among 
government, academia and industry. 

 The Department of Science & Technology, Governments of India and the U.S. 
Department of States are respective nodal departments. 

About Viterbi Program 

 The Viterbi Program of IUSSTF was developed between IUSSTF and the Viterbi School 
of Engineering, University of Southern California (USC). 

 This program is a part of the Government‘s endeavour to encourage research and 
development amongst the bright young Indian minds to create long-term, sustainable, 
and vibrant linkages between India and the US. 



 
 
 
 

 

LiDAR 

In News: 

• In simple terms, LiDAR stands for light detection and ranges. 

• It is basically a remote sensing method that uses light in the form of a pulsed laser to 
measure distances to the subject. 

• These light pulses - when combined with other data, generate accurate, high-resolution 
three-dimensional information of the object. 

• This technology is mostly used for ground-based surveys. 

• LiDAR was first used on a spacecraft during the Apollo 15 mission in 1971, when astronauts 
mapped the surface of the moon. 

• Apart from aerial surveys, the LiDAR sensor is the most important component in self-driving 
cars. The LiDAR sensor provides continuous 360 degrees of visibility and accurate depth 
information. 

Challenges with LiDAR 

• LiDAR can measure the distance to surrounding objects up to 5 meters away, but treated 
fare well in identifying objects in the vicinity. 

• Also, it performed well in fog, rain, snow and dusty weather. 

• LiDAR also struggles to detect a glass wall or door, which is why smartphone 
manufacturers and self-driving cars makers use LiDAR along with secondary cameras and 
sensors. 

Do you know? 

• Sonar (short for sound navigation and ranging) relies on sound waves to detect objects and 
hence is usually used to detect objects underwater. 

• Meanwhile, Radar (short for radio detection and ranging) uses radio waves to determine an 
object's distance or range. Radio waves can work over a long distance and perform better in 
dusty conditions. 



 
 
 
 

 

 

Q) Consider the following statements about LiDAR 

1. It is basically a remote sensing method that uses light in the form of a pulsed laser to 
measure distances to the subject. 

2. LiDAR was first used on a spacecraft during the Apollo 15 mission in 1971, when 
astronauts mapped the surface of the moon. 

Which of the statement (s) given above is / are correct? 
a. 1 only 
b. 2 only 
c. Both 1 and 2 
d. Neither 1 nor 2 
 

Research on Quantum technology and its applications in India 

 

Context 

With the Budget announcement providing direction for the development in quantum 
technology, the stakeholders need to roll-out the national mission quickly. 

 



 
 
 
 

 

Pushing India into second quantum revolution 

 Budgetary allocation for NM-QTA: In the Budget 2020 speech, Finance Minister 
Nirmala Sitharaman made a welcome announcement for Indian science — over the 
next five years she proposed spending ₹8,000 crores (~ $1.2 billion) on a National 
Mission on Quantum Technologies and Applications. 

 This promises to catapult India into the midst of the second quantum revolution, a major 
scientific effort that is being pursued by the United States, Europe, China and others. 

Timeline of the development of Quantum Mechanics 

 Science to describe nature on atomic-scale: Quantum mechanics was developed in 
the early 20th century to describe nature in the small — at the scale of atoms and 
elementary particles. 

 Foundation for understanding: For over a century it has provided the foundations of 
our understanding of the physical world, including the interaction of light and matter. 

 It also led to ubiquitous inventions such as lasers and semiconductor transistors. 
 Despite a century of research, the quantum world still remains mysterious and far 

removed from our experiences based on everyday life. 
 Second revolution: A second revolution is currently underway with the goal of putting 

our growing understanding of these mysteries to use by actually controlling nature and 
harnessing the benefits of the weird and wondrous properties of quantum mechanics. 

 Challenge of experimental realisation: One of the most striking of these is the 
tremendous computing power of quantum computers, whose actual experimental 
realisation is one of the great challenges of our times. 

 Quantum supremacy: The announcement by Google, in October 2019, where they 
claimed to have demonstrated the so-called ―quantum supremacy‖, is one of the first 
steps towards this goal. 

Applications and challenges 

 Applications: Besides computing, exploring the quantum world promises other 
dramatic applications including the creation of novel materials, enhanced metrology, 
secure communication, to name just a few. 

 Some of these are already around the corner. 
 Application in communication: China recently demonstrated secure quantum 

communication links between terrestrial stations and satellites. 
 Applications in cryptography: Computer scientists are working towards deploying 

schemes for post-quantum cryptography — clever schemes by which existing 
computers can keep communication secure even against quantum computers of the 
future. 



 
 
 
 

 

 Exploring fundamental questions: Beyond these applications, some of the deepest 
foundational questions in physics and computer science are being driven by quantum 
information science. This includes subjects such as quantum gravity and black holes. 

 The need for collaboration: Pursuing these challenges will require unprecedented 
collaboration between physicists (both experimentalists and theorists), computer 
scientists, material scientists and engineers. 

 Challenges on the experimental front: On the experimental front, the challenge lies in 
harnessing the weird and wonderful properties of quantum superposition and 
entanglement in a highly controlled manner by building a system composed of carefully 
designed building blocks called quantum bits or qubits. 

 These qubits tend to be very fragile and lose their ―quantumness‖ if not controlled 
properly, and a careful choice of materials, design and engineering is required to get 
them to work. 

 Challenges on the theoretical front: On the theoretical front lies the challenge of 
creating the algorithms and applications for quantum computers. 

 These projects will also place new demands on classical control hardware as well as 
software platforms. 

Where India stands 

 India late in starting work on technology: Globally, research in this area is about two 
decades old, but in India, serious experimental work has been underway for only about 
five years, and in a handful of locations. 

 What are the constraints on Indian progress in this field? So far we have been 
plagued by a lack of sufficient resources, high-quality manpower, timeliness and 
flexibility. 

 Resource and quality manpower problem: The new announcement in the Budget 
would greatly help fix the resource problem but high-quality manpower is in global 
demand. 

 In a fast-moving field like this, timeliness is everything — delayed funding by even one 
year is an enormous hit. 

 A previous programme called Quantum Enabled Science and Technology has just been 
fully rolled out, more than two years after the call for proposals. 

 Laudable announcement: One has to laud the government‘s announcement of this 
new mission on a massive scale and on a par with similar programmes announced 
recently by the United States and Europe. 

Limits and way forward 

 But there are some limits that come from how the government must do business with 
public funds. 

 Role of the private sector: Here, private funding, both via industry and philanthropy, 
can play an outsized role even with much smaller amounts. 



 
 
 
 

 

 For example, unrestricted funds that can be used to attract and retain high-quality 
manpower and to build international networks — all at short notice — can and will 
make an enormous difference to the success of this enterprise. 

 Private participation is the effective way: This is the most effective way (as China 
and Singapore discovered) to catch up scientifically with the international community, 
while quickly creating a vibrant intellectual environment to help attract top researchers. 

 Connection with industry: Further, connections with the Indian industry from the start 
would also help quantum technologies become commercialised successfully, allowing 
the Indian industry to benefit from the quantum revolution. 

 We must encourage industrial houses and strategic philanthropists to take an interest 
and reach out to Indian institutions with an existing presence in this emerging field. 

 For example, the Tata Institute of Fundamental Research (TIFR), home to India‘s first 
superconducting quantum computing lab, would be delighted to engage. 

Enkasu card launched 

In News: 

• Karur Vysya Bank has launched Enkasu, a pre-paid card, in Karur (Tamil Nadu) to 
reduce cash transactions. 

• En-Kasu in Tamil means - "My Money" 

Key takeaways: 

• Enkasu works on Near Field Communication Technology in a semi-closed loop. 

• The cardholder can make tap-and-go payment for all purchases, even as meagre as 
Rs. 1. 

• The Enkasu card will be beneficial to both merchants and customers alike. 

• They can be accepted online as well as offline. 

• Internet access is not mandatory for usage. 

• It can be recharged through multiple means - through KVB's mobile App DLite, UPI, 
NEFT or through KVB branches in Karur. 

• Non-customers can also get an Enkasu card even if they do not have a bank account 
anywhere. 



 
 
 
 

 

• Most merchant establishments across Karur will accept the card. 

• KVB is also planning to expand the usage of Enkasu to other districts in Tamil Nadu. 

Prelims Value Addition 

Near Field Communication 

• Near Field Communication (NFC) is a short-range wireless connectivity standard that 
uses magnetic field induction to enable communication between devices when 
managed touched together, or brought within a few centimeters of each other. 

Applications of Supercomputers 

 

 
 

The Union Ministry of Science & Technology has informed about the progress of the National 

Supercomputing Mission. 

National Supercomputing Mission (NSM) 

 NSM is a proposed plan by GoI to create a cluster of seventy supercomputers connecting 
various academic and research institutions across India. 

 In April 2015 the government approved the NSM with a total outlay of Rs.4500 crore for a 
period of 7 years. 

 The mission was set up to provide the country with supercomputing infrastructure to meet the 
increasing computational demands of academia, researchers, MSMEs, and startups by creating 
the capability design, manufacturing, of supercomputers indigenously in India. 

 Currently there are four supercomputers from India in Top 500 list of supercomputers in the 
world. 

Aims and objectives 



 
 
 
 

 

 The target of the mission was set to establish a network of supercomputers ranging from a few 
Tera Flops (TF) to Hundreds of Tera Flops (TF) and three systems with greater than or equal to 3 
Peta Flops (PF) in academic and research institutions of National importance across the country 
by 2022. 

 This network of Supercomputers envisaging a total of 15-20 PF was approved in 2015 and was 
later revised to a total of 45 PF (45000 TFs), a jump of 6 times more compute power within the 
same cost and capable of solving large and complex computational problems. 

Indigenously built Supercomputers 

 With the revised plan in place, the first supercomputer assembled indigenously, called Param 
Shivay, was installed in IIT (BHU). 

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

 They are equipped with applications from domains like Weather and Climate, Computational 
Fluid Dynamics, Bioinformatics, and Material science. 

What is a Supercomputer? 

 A supercomputer is a computer with a high level of performance as compared to a general-
purpose computer. 

 The performance of a supercomputer is commonly measured in floating-point operations per 
second (FLOPS) instead of million instructions per second (MIPS). 

 Since 2017, there are supercomputers which can perform over a hundred quadrillion FLOPS 
(petaFLOPS). 

 Since November 2017, all of the world’s fastest 500 supercomputers run Linux-based 
operating systems. 

 
 
 
 
 
 
 
 



 
 
 
 

 

Fast Radio Bursts (FRBs) 

 
  
Researchers from a Canadian space observatory have been recording the periodic radio waves 

hitting Earth from a neighbouring galaxy from past few years. These radio waves are called Fast 
Radio Bursts (FRBs). 

Fast Radio Bursts (FRBs) 

 FRBs are super intense, millisecond-long bursts of radio waves produced by unidentified 
sources in the space. 

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

 Since then, just a few dozen similar events have been observed in data collected by radio 
telescopes around the world, building evidence that points to a variety of potential causes. 

 Only a handful of emissions have been traced to specific areas of the sky, indicating sources in 
other galaxies. 

 The flash of radio waves is incredibly bright if distant, comparable to the power released by 
hundreds of millions of suns in just a few milliseconds. 

 This intensity suggests powerful objects like black holes and neutron stars could be involved. 
 The events were once considered to be largely transient – they seemed to happen once, 

without obvious signs of a repeat emission. However, a number of such bursts have been 
identified since then. 

Why are they significant? 

 First noticed in 2018 by the Canadian observatory the waves have created ripples across the 
globe for one reason — they arrive in a pattern. 



 
 
 
 

 

 This gave birth to theories that they could be from an alien civilization. 
 Initially, it was believed that the collision of black holes or neutron stars triggers them. 
 But the discovery of repeating FRBs debunked the theory of colliding objects. 

Hantavirus 

 
China has reported the death of a person from Yunnan Province who tested positive for the 

Hantavirus. 

What is Hantavirus? 

 The Hantaviruses are a family of viruses spread mainly by rodents. It is contracted by humans 
from infected rodents. 

 Cases of the Hantavirus in humans occur mostly in rural areas where forests, fields and farms 
offer suitable habitat for infected rodents. 

 A person can get infected if he/she comes in contact with a rodent that carries the virus. 
 In the US and Canada, for instance, the Hantavirus carried by the deer mouse is responsible for 

the majority cases of the Hantavirus infection. 
 Like this, there are various other kinds of Hantaviruses that find hosts in rodents, like the white-

footed mouse and the cotton rat among others that may lead to infections in humans if 
transmitted. 

Its origin 

 The Hantavirus is not novel and its first case dates back to 1993, according to the US Centre for 
Disease Control (CDC). 

 In the Americas, the family of viruses is known as ‗New World hantaviruses‘. 

Symptoms 

 A person infected with the virus may show symptoms within the first to eighth week after they 
have been exposed to fresh urine, faeces or the saliva of infected rodents. 



 
 
 
 

 

 Symptoms may include fever, fatigue, muscle aches, headaches, chills and abdominal 
problems. 

 Four to ten after being infected, late symptoms of HPS may start to appear, which include 
coughing and shortness of breath. 

Mortality risk 

 It is the cause of Hantavirus pulmonary disease (HPS), a severe respiratory disease. The HPS 
can be fatal and has a mortality rate of 38 per cent. 

 It remains unclear whether human-to-human transmission of the virus is possible. 
 There have been no reports of human-to-human transmission of Hantavirus in the US. 

Laser surface micro-texturing 

 
International Advanced Centre for Powder Metallurgy & New Materials (ARCI) an autonomous R&D 

Centre of Dept. of Science and Technology has developed ultrafast laser surface texturing technology, 

which can improve the fuel efficiency of internal combustion engines. 

Laser surface micro-texturing 

 This technology offers precise control of the size, shape and density of micro-surface texture features. 
This has gained momentum as a way to control friction and wear. 

 In this technology, a pulsating laser beam creates micro-dimples or grooves on the surface of materials 
in a very controlled manner. 



 
 
 
 

 

 Such textures can trap wear debris when operating under dry sliding conditions and sometimes provide 
effects like enhancing oil supply (lubricant reservoir) which can lower friction coefficients and may 
enable reduced wear rate. 

 The texture surfaces were created on automotive internal combustion engine components, piston rings 
and cylinder liners using 100 fs pulse duration laser. 

 The micro dimples of 10-20 μm diameter and about 5-10 μm deep which have been created with laser 
beams had a regular pattern. 

Benefits of micro-texturing 

 

 The created textures were tested in an engine test rig under different speeds and temperatures of 
coolant and lubrication oil, and it was observed that there was a 16% reduction in the lube oil 
consumption with the use of texture on the piston rings. 

 The 10-hour lube oil consumption test shows that the blowby substantially reduced with textured rings. 
 Fabrication of a pattern of micro dimples or grooves on the surface of materials results in a change in 

surface topography which generates additional hydrodynamic pressure, thereby increasing the load-
carrying capacity of the surfaces. 

 Hence these become useful for trapping wear debris when operating under dry sliding conditions and 
sometimes provide effects like enhancing oil supply (lubricant reservoir) which can lower friction 
coefficients and may enable reduced wear rate. 

Bio-fortification and its benefits 

Scientists from Agharkar Research Institute (ARI), Pune, an autonomous institute under the 
Department of Science & Technology have developed a biofortified durum wheat variety MACS 
4028, which shows the high protein content. 

 MACS 4028 

 MACS 4028 is a semi-dwarf variety, which matures in 102 days and has shown the superior and 
stable yielding ability of 19.3 quintals per hectare. 

 It is resistant to stem rust, leaf rust, foliar aphids, root aphids, and brown wheat mite. 
 It has a high protein content of about 14.7%, better nutritional quality having zinc 40.3 ppm, and 

iron content of 40.3ppm and 46.1ppm respectively, good milling quality and overall acceptability. 



 
 
 
 

 

 The MACS 4028 variety is also included by the Krishi Vigyan Kendra (KVK) programme 
for  UNICEF to alleviate malnutrition. 

Project 'Isaac' 

IIT, Gandhinagar has launched Project Isaac to engage its students in creative projects to enhance 
their critical skills while they are confined to their homes because of Coronavirus. 

Project ‘Isaac’ 

 The project is inspired by Sir Isaac Newton, who was similarly sent home by Trinity College, 
Cambridge, because of the Great Plague of London in 1665. 

 During this year, Newton, then a 22-year-old college student developed some of his most 
profound discoveries, including early calculus, as well as his theories of optics and gravity. 

 As part of the project, four different competitions are being organized by IIT, Gandhinagar to 
cultivate new skills among students regarding writing, painting, coding, music, creative 
expression, and so on. 

 Students can take part in competitions online. 

Convalescent Plasma Therapy 

 
 
With no specific treatment available for novel coronavirus disease and a vaccine at least a year 

away, the US Food and Drug Administration (FDA) has approved use of blood plasma from 
recovered patients to treat severely critical COVID-19 patients. 



 
 
 
 

 

Convalescent Plasma Therapy 

 The therapy seeks to make use of the antibodies developed in the recovered patient against the 
coronavirus. 

 The whole blood or plasma from such people is taken, and the plasma is then injected in 
critically ill patients so that the antibodies are transferred and boost their fight against the virus. 

 A COVID-19 patient usually develops primary immunity against the virus in 10-14 days. 
 Therefore, if the plasma is injected at an early stage, it can possibly help fight the virus and 

prevent severe illness. 

How often has it been used in the past? 

 This therapy is no new wonder. It has been used several times. 
 The US used plasma of recovered patients to treat patients of Spanish flu (1918-1920). 
 In 2014, the WHO released guidelines to treat Ebola patients with convalescent whole blood 

and plasma. 
 In 2015, plasma was used for treating MERS patients. 

How is it done? 

 The process to infuse plasma in a patient can be completed quickly. 
 It only requires standard blood collection practices, and extraction of plasma. 
 If whole blood is donated (350-450 ml), a blood fractionation process is used to separate the 

plasma. 
 Otherwise, a special machine called aphaeresis machine can be used to extract the plasma 

directly from the donor. 
 While blood is indeed extracted from the donor, the aphaeresis machine separates and extracts 

the plasma using a plasma kit, and the remaining blood components are returned into the 
donor‘s body. 

WHO‘s guidelines 

 WHO guidelines in 2014 mandate a donor‘s permission before extracting plasma. 
 Plasma from only recovered patients must be taken, and donation must be done from people 

not infected with HIV, hepatitis, syphilis, or any infectious disease. 
 If whole blood is collected, the plasma is separated by sedimentation or centrifugation, then 

injected in the patient. 
 If plasma needs to be collected again from the same person, it must be done after 12 weeks of 

the first donation for males and 16 weeks for females, the WHO guidelines state. 

How optimistic is the latest move? 

 COVID-19 does not have a specific treatment, only supportive care— including antiviral drugs, 
oxygen supply in mild cases and extracorporeal membrane oxygenation. 

 Plasma can be infused into two kinds of COVID-19 patients— those with a severe illness, or 
individuals at a higher risk of getting the virus. 



 
 
 
 

 

 However, that while plasma transfers immunity from one person to another, it is not known if it 
can save lives in COVID-19 infection. 

 The treatment could be effective for patients in the age group 40-60, but may be less effective 
for people aged beyond 60 years. 

Can it be done in India? 

 India has facilities for removing 500 ml of plasma from a donor using aphaeresis. 
 For this experimental therapy to be tried out, the Drug Controller General of India will first have 

to grant blood banks approval for removal of plasma from recovered COVID-19 patients. 
 The procedure is simple and can be done in India, but it is important to control the risk of 

infection during transfusion, and the patient‘s acceptance is required. 
 It‘s like a vaccine. It will engulf the virus and kill it. But it is easier said than done. We may need 

a series of approvals which India has never done before. 

Ambu bags 

In News: 

• The government has been urged by IIT - Hyderabad to consider the use of 'bag valve masks' as 
an alternative to meet any surge in demand for ventilators, in the wake of the COVID-19 
pandemic. 

Key takeaways: 

• Bag valve masks are small devices used to deliver breathing support in emergency situations. 

• They are also known as ―ambu bags‖. 

• These are currently hand-powered and therefore not suitable for continuous use as a ventilator. 

• Similar devices can be manufactured which is powered by an electrical source, like a car battery 
or conventional power supply. 

• It is a portable and affordable device suitable to use even in villages and other remote areas. 

• Conventional ventilators are generally expensive, hard to produce and not portable. 

 

 

 



 
 
 
 

 

Convalescent Plasma Therapy 

In News: 

• The US Food and Drug Administration (FDA) approved use of blood plasma from recovered 
patients to treat severely critical COVID-19 patients. 

• This process is called convalescent plasma therapy. 

Key takeaways: 

• Convalescent plasma therapy seeks to make use of the antibodies developed in the recovered 
patient against the coronavirus. 

• The whole blood or plasma (the colorless fluid part of blood) is taken from recovered patient. 

• The plasma is then injected in critically ill patients to transfer the antibodies and boost their fight 
against the virus. 

Important value additions: 

• A COVID-19 patient usually develops primary immunity against the virus in 10–14 days. 

• If the plasma is injected at an early stage, it can possibly help fight the virus and prevent severe 
illness. 

Geo-fencing app: To Locate quarantine violators 

In News: 

• The application is called COVID-19 Quarantine Alert System (CQAS). 

• CQAS relies on the person‘s mobile phone‘s cell tower location 

• The app triggers e-mails and SMS alerts to an authorized government agency if a person has 
jumped quarantine or escaped isolation 

• Department of Telecom (DoT) and C-DOT, in coordination with telecom service providers, have 
developed this application. 

 



 
 
 
 

 

Important value additions: 

• The Indian Telegraph Act empowers the government to seek phone data telecom companies - 
being utilized to track COVID-19 cases (Due process of law followed) 

• Center for Development of Telematics (C-DOT) established as registered society in 1984 is an 
autonomous telecom R&D center of DoT, Government of India. 

Project praana 

: Indigenous ventilator prototype developed by IISc 

• In a worst case scenario of COVID-19 crisis, nearly 0.006% of the Indian population (~ 75,000) 
will require critical care with access to ventilators 

• Ventilators deliver breaths (oxygen) to a patient who is physically unable to breathe. 

• Challenges to manufacturing ventilators are 

 Limited access to pneumatic and electronic hardware, sensors and actuators from the global 
marketplace 

 Disrupted global supply chain 

• The ventilator prototype will use materials readily available from India 

• The prototype has mass flow sensors and controllers which accurately tell how much oxygen is 
flowing and what volume the patient is inhaling in one breath 

National Monitoring Dashboard for COVID-19 

• Objective of the dashboard: Monitoring of COVID-19 related grievances on priority basis 

• Developed by Department of Administrative Reforms and Public Grievances (DARPG) of Ministry 
of Ministry of Personnel, Public Grievances and Pensions 

• The portal will be monitored at senior levels in Government on a daily basis 

 

 

 

 



 
 
 
 

 

'Hack the Crisis-India' Hackathon: to find solutions to overcome 

COVID-19 

In News: 

• Minister of State Human Resource Development (HRD) recently launched Hack the Crisis - India. 

Key takeaways: 

• It is an online Hackathon to find working solutions for overcoming COVID-19 pandemic. 

• The winning ideas from few top participating teams, as implementable solutions on corona crisis, 
are expected to help India and global citizens. 

• It is a part of global initiative. 

• It is being organized by 'Hack a Cause - India' and 'FICCI Ladies Organization Pune'. 

• This hackathon is supported by Ministry of Electronics and Information Technology. 

Personal Protective Equipment (PPE) developed by DRDO 

In News: 

• Defense Research and Development Organization (DRDO) has developed a bio suit to keep the 
medical, paramedical and other personnel, who are engaged in combating COVID-19, safe from 
the deadly virus. 

• It has also developed technologies for sanitising areas of different sizes. 

Key takeaways: 

• DRDO has developed this Personal Protective Equipment (PPE) having specific type of fabric 
with coating. 

• It has prepared a special sealant as an alternative to seam sealing tape based on the sealant 
used in submarine applications. 

• For sanitizing small area, Portable Backpack Area Sanitisation Equipment has been developed. 

• Trolley Mounted Large Area Sanitisation Equipment is developed for sanitising large areas. 



 
 
 
 

 

Important value additions: 

Defense Research and Development Organization (DRDO) 

• It is an agency of the Government of India, charged with the military's research and development, 
headquartered in New Delhi. 

 

Azithromycin -Hydroxychloroquine Combination 

• The Union Health Ministry has allowed the use of Hydroxychloroquine in combination with 
Azithromycin under severe conditions. 

• The earlier guidelines which included use of anti-HIV drugs Ritonavir-Lopinavir in high risk 
patients, now stand repealed. 

• Azithromycin is commonly used as an antibiotic. 

• Hydroxychloroquine (HCQ) is used in treatment of autoimmune diseases such as rheumatoid 
arthritis. It is also used in treating malaria. 

• The azithromycin-hydroxychloroquine combination is part of an upcoming multi-country trial 
anchored by the World Health Organization to against COVID-19. 

Jeevan: Prototype ventilator by Railways' Rail Coach Factory 

(RCF) 

In News: 

• The Railways' Rail Coach Factory (RCF) in Kapurthala has become the first PSU to develop a 
prototype ventilator that has an original design and will cost a fraction of what regular ventilators 
cost. 

Key takeaways: 

• The prototype is named Jeevan. 

• It shall go for final testing at the Indian Council of Medical Research (ICMR) before being put to 
production to aid the country's fight against COVID-19. 

• The heart of the device is the compressed air container to work the Ambu bag with air. 



 
 
 
 

 

• It has any moving parts like servo motor or piston or link mechanism. 

 

Center for Augmenting War with COVID-19 Health Crisis 

(CAWACH): A platform for start-ups 

In News: 

• Department of Science & Technology has approved setting up of a center for Augmenting WAR 
with COVID-19 Health Crisis (CAWACH) to scout, evaluate and support the innovations and 
start-ups that address COVID-19 challenges. 

Key takeaways: 

• The Society for Innovation and Entrepreneurship (SINE) shall be the Implementing Agency of the 
CAWACH. 

• The CAWACH's mandate will be to extend timely support to potential startups by providing 
financial assistance and fund innovations that are deployable in the market within next 6 
months. 

• It will identify upto 50 innovations and startups that are in the area of novel, low cost, safe and 
effective ventilators, respiratory aids, protective gears and any effective interventions to control 
COVID-19. 

 

 

 

 



 
 
 
 

 

Biofortified carrot variety benefits local farmers 

Part of: GS Prelims and GS - III - Science and Technology 

In News: 

• Madhuban Gajar, a biofortified carrot variety, developed by a farmer scientist has benefited 
hundreds of farmers in Gujarat. 

• The carrot has high β-carotene (beta-carotene) and iron content. 

Key takeaways: 

• The variety is being cultivated in Gujarat, Maharashtra, Rajasthan, West Bengal, Uttar Pradesh 
since the last three years. 

• The Madhuvan Gajar is used for various value-added products. 

• It was developed by Shri Vallabhhai Vasrambhai Marvaniyawas. 

• He has received a National Award (2017) and a Padma Shri (2019) for his extraordinary work. 

Important value additions: 

Biofortification 

• It means breeding crops to increase their nutritional value. 

• This can be done either through conventional selective breeding, or through genetic engineering. 

NAADI: Science - based tool to track COVID-19 patients 

In News: 

• The Center for Development of Advanced Computing (C-DAC) has prepared a data science-
based tool. 

• The tool shall help in tracking the movements of COVID -19 patients or quarantined people 
across the country. 

Key takeaways: 



 
 
 
 

 

• The system has been named National Analytical Platform for Dealing with Intelligent Tracking, 
Tracking and Containment (NAADI). 

• The information generated by the tool would be accurate up to a meter. 

Important value additions: 

• The development of this tool is implemented by C-DAC under Supercomputer using Artificial 
Intelligence, Machine Learning, Healthcare Analytics based Research, Covid-19 (SAMHAR). 

• The SAMHAR project is in partnership with the National Supercomputing Mission. 

• The mission was established in association with startups and industries to build a rapid 
supercomputing system and research community for India to fight COVID-19. 

The Center for Development of Advanced Computing 

• It is an Autonomous Scientific Society of the Ministry of Electronics and Information Technology, 
Government of India. 

• The National Center for Software Technology, ER & DCI and CEDTI were merged into C-DAC in 
2003. 

Two recent innovations by National Chemical Laboratory: Digital 

Thermometer & Oxygen Enrichment Unit 

In News: 

• Recent innovations by CSIR-National Chemical Laboratory, Pune, can help in the mitigation of 
the Coronavirus outbreak. 

• The innovations are Hand held digital IR thermometer and Oxygen enrichment unit (OEUs). 

Key takeaways: 

• Hand held digital IR thermometer is an important component of measures to mitigate coronavirus 
outbreak. 

• Mobile phone or power banks can be used as a power source. 

• The design of thermometer is available open source wherein software design and mass 
manufacturing-ready hardware will be available to manufacturers across India for free. 



 
 
 
 

 

• Oxygen enrichment unit (OEUs) will increase the oxygen concentration from the ambient air of 
21-22% to 38-40%. 

• OEU is hollow fiber membrane bundles which will separate and filtrate ambient air to produce 
enriched oxygen for patients in home and hospital settings. 

 

Chitra Acrylosorb Secretion Solidification System: 

Superabsorbent material for infected respiratory secretions 

• Scientists at Sree Chitra Tirunal Institute for Medical Sciences and Technology 
(SCTIMST) have developed a super absorbent material titled Chitra Acrylosorb 
Secretion Solidification System. 

• SCTIMST is an autonomous institute under the Department of Science and Technology 
(DST). 

• The System is a highly efficient superabsorbent material for absorbing infected 
respiratory secretions. 

• It can absorb liquids at least 20 times more than its dry weight. 

• It also contains a decontaminant for in situ (at the site) disinfection. 

• Containers filled with decontaminant will also immobilize the contaminated fluid by 
solidifying it (gel-like), thus avoiding spillage. 

• The canister containing the solidified waste can be decomposed by incineration 
(destruction by burning). 

• This technology reduces the risk for the hospital staff. 

• It reduces the need for personnel for disinfecting and cleaning the bottles. 

• Canisters can be reused. 

• Disposal is safer and easier. 



 
 
 
 

 

CovidGyan: Multi-institutional, Multi-lingual science 

communication initiative created 

In News: 

• A multi-institutional, multi-lingual science communication initiative, called `CovidGyan 
'has been created to bring the scientific and factual aspects of this pandemic outbreak 
on to public domain. 

Key takeaways: 

• The initiative is the brainchild of Tata Institute of Fundamental Research (TIFR), Indian 
Institute of Science (IISc), and Tata Memorial Center (TMC). 

• A website named 'CovidGyan' was also launched under this initiative. 

• The website serves as a hub to bring together a collection of resources in response to 
the COVID-19 outbreak. 

• The primary objective of the website is to create public awareness and bring in a holistic 
approach to the understanding of this disease and potential means to mitigate it. 

Integrated geospatial platform launched for better decisions in 

COVID-19 outbreak 

In News: 

• The Department of Science and Technology (DST), Government of India, has created an 
Integrated Geospatial Platform out of available geospatial datasets to help decision 
making during the current COVID-19 outbreak. 

• The platform shall aid in devising area-specific strategies to handle the socio-economic 
impact in the recovery phase. 

Key takeaways: 

• The mobile application SAHYOG and the web portal have been launched for the same 
objective. 



 
 
 
 

 

• It is managed by the Survey of India (SoI). 

• It is customized to collect COVID-19 specific data through community engagement to 
augment the response activities by Government of India to the pandemic. 

• This mobile application will complement the "AAROGYA-SETU". 

• This integrated geospatial platform will strengthen the Nation's health emergency 
management due to the COVID-19 outbreak and support the socio-economic recovery 
process. 

Important value additions: 

AAROGYA-SETU 

• It is a mobile application launched by the Government of India for Contact tracing, public 
awareness, and self-assessment objectives amidst COVID-19 pandemic. 

Arogya setu 

• Aarogya Setu is a COVID-19 tracking mobile application 

• It is developed by the National Informatics Center that comes under the Ministry of 
Electronics and Information Technology, Government of India. 

• The purpose of this app is to spread the awareness and to connect essential health 
services to the people of India. 

• It uses smartphone's GPS and Bluetooth features to track the coronavirus infection. 

• It is an updated version of an earlier app called Corona Kavach (now discontinued). 

• Aarogya Setu has four sections: 

 Your Status: tells the risk of getting COVID-19 for the user. 
 Self-Assessment: lets the user know the risk of being infected. 
 COVID-19 Update: gives update on the local and national COVID-19 cases. 
 E-pass: yet to go active. 

 



 
 
 
 

 

Solid-state sensor to detect the heavy metal ions developed 

In News: 

• Center for Nano and Soft Matter Sciences (CeNS) has developed a compact solid-state 
sensor to detect the heavy metal ions in water. 

• The sensor can detect the heavy metal ions, e.g., lead ions (Pb2) down to 0.4 parts per 
billion (ppb) for efficient onsite detection. 

Important value additions: 

Heavy metal ions 

• Heavy metal ions such as lead, mercury and cadmium pose severe potential threats to 
living beings as they can easily be accumulated in the body. 

• They cannot be detoxified by any chemical or biological processes. 

Center for Nano and Soft Matter Sciences (CeNS) 

• It is an autonomous research institute under Department of Science and Technology 
(DST), Government of India. 

• DST provides core support to the center in the form of a grant-in-aid for conducting basic 
and applied research in nano and soft matter sciences. 

• CeNS is located at Jalahalli, Bengaluru. 

• The current activities of the center are focussed on a variety of metal and semiconductor 
nanostructures, liquid crystals, gels, membranes and hybrid materials. 

• It is being mentored by Nano-Mission of the Government of India. 

 

 

 



 
 
 
 

 

COVSACK 

• Defense Research & Development Laboratory (DRDL), Hyderabad under DRDO has 
developed COVID Sample Collection Kiosk (COVSACK) to combat Coronavirus 
(COVID-19). 

• It is a kiosk for use by healthcare workers for taking COVID-19 samples from suspected 
infected patients. 

• Patient under test walks into the Kiosk and a nasal or oral swab is taken by health care 
professional from outside through the built in gloves. 

• The Kiosk is automatically disinfected without the need for human involvement. 

Chitra GeneLAMP-N 

• Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum, an 
Institute of National Importance, of the Department of Science and Technology (DST), 
has developed a diagnostic test kit that can confirm COVID19 in 2 hours at low cost. 

• It detects the N Gene of SARS-COV2 using reverse transcriptase loop-mediated 
amplification of viral nucleic acid (RT-LAMP). 

• It will be one of the possible first few of its kinds in the world. 

• It can detect two regions of the gene, which will ensure that the test does not fail even if a 
region of the viral gene undergoes mutation during its current spread. 

Anastomosis 

 An anastomosis is a surgical connection between two structures. 

• It usually means a connection that is created between tubular structures, such as blood 
vessels or loops of intestine. 

• Severed hand of an assistant sub inspector in Punjab was recently re-implanted through 
the process of anastomosis. 

 

 



 
 
 
 

 

Post-Intensive Care Syndrome (PICS) 

• After leaving the ICU, some Covid-19 patients may suffer from post-intensive care 
syndrome (PICS). 

• PICS is defined as new or worsening impairment in: 

 physical (ICU-acquired neuromuscular weakness), 
 cognitive (thinking and judgment), 
 mental health status. 

• It arises after critical illness and persists even after getting discharged. 

Study on the gamma-ray flux variability nature conducted 

In News: 

• Researchers from the Indian Institute of Astrophysics (IIA), Bangalore, an autonomous 
institute of the Department of Science and Technology, have conducted the first 
systematic study on the gamma-ray flux variability nature on different types of blazars. 

Key takeaways: 

• At the center of most galaxies, taking a massive black hole which can have mass of 
millions or even billions of suns that gather gas, dust, and stellar debris around it due to 
the force of gravity. 

• As these materials fall towards the black hole, their gravitational energy gets converted to 
light forming active galactic nuclei (AGN). 

• A minority of AGN (~ 15%) emit accurately parallel charged particles called jets travelling 
at speeds close to the speed of light. These are known as Blazars. 

Important value additions: 

Blazars 

• Blazars are AGN whose jets are aligned with the observer's line of sight. 

• Some blazars are thought to host binary black holes in them. 



 
 
 
 

 

• They could also be potential targets for future gravitational-wave searches. 

Lithium-rich giant stars discovered in space 

Part of: GS Prelims and GS-III - Space 

 In News: 

• Researchers at the Indian Institute of Astrophysics (IIA) have discovered hundreds of Li-
rich giant stars in space. 

Key takeaways: 

• The discovery indicates that Lithium (Li) is being produced in the stars. 

• The production, thus, accounts for its abundance in the interstellar (located between 
stars) medium. 

• Lithium enhancement is also being associated with central Helium (He) burning stars, 
also known as red clump giants. 

• This association could open up new vistas in the evolution of the red giant stars. 

• This is an important discovery that will help to eliminate many proposed theories such as 
planet engulfment during the red giant evolution in which helium at the center is not 
burning. 

• Indian Institute of Astrophysics (IIA) is an autonomous institute under the Department of 
Science & Technology. 

Important value additions: 

• Lithium (Li), is one of the three primordial (from the beginning) elements apart from 
Hydrogen (H) and Helium (He), 

• They were produced in the big bang nucleosynthesis (BBN). 

• In general, stars are considered as Li sinks. 

• This means that the original Li, with which stars are born, only gets depleted over stars' 
life-time. 



 
 
 
 

 

Feluda 

• Scientists at the Council of Scientific & Industrial Research - Institute of Genomics and 
Integrative Biology (CSIR-IGIB) have developed a low-cost, paper-strip test which can 
detect the new coronavirus within an hour. 

• The test is as named Feluda. 

• It is named after a fictional detective character created by Satyajit Ray. 

• It is expected to cost around Rs 500 against the RT-PCR test that costs Rs 4,500 in 
private labs. 

• The test is based on a bacterial immune system protein called Cas9. 

• It uses cutting-edge gene-editing tool Crispr-Cas9 system. 

• The technology is not limited to COVID-19 and can work on any DNA-RNA or single 
mutations, disease mutations etc. 

Role of Nano Mission Program during COVID-19 pandemic 

In News: 

• As part of the Nano Mission program, the Department of Science and Technology 
(DST) has approved support for upscaling an antiviral nano-coatings developed 
by a Professor of IIT, Delhi. 

• The nano-coatings will be used as appropriate material for producing anti-COVID-
19 Triple Layer Medical masks and N-95 respirators in large quantities. 

Key takeaways: 

• The N9 blue nanosilver, which is a highly potent antimicrobial agent, will be used 
as nano-material. 

• The N9 blue nanosilver will be further modified to form nanocomplexes with Zinc 
compounds to achieve a greater effect. 



 
 
 
 

 

• Further, these nanomaterials will be applied as coatings on facemasks and other 
PPEs so that the wearer is protected from accidental contamination from COVID-
19 virus droplets. 

• The use of highly effective antimicrobial nanoparticles on PPEs, masks etc. will 
provide an extra layer of protection for frontline workers who are at greater risk of 
getting infected with COVID-19, such as the medical workers. 

Important value additions: 

Nano mission 

• The Government of India launched the Nano Mission in 2007 as an umbrella 
capacity-building program. 

• It is being implemented by the Department of Science and Technology (DST) 
under the Ministry of Science and Technology. 

 The objectives of the mission are: 

 

 Basic research promotion 
 Infrastructure development 
 Nano applications and technology development 
 Human resource development 
 International collaborations 

• Today, India is among the top five nations in the world in terms of scientific 
publications in nanoscience and technology (3rd position). 

• The Nano Mission has led to laying down a National Regulatory Framework Road-
Map for Nanotechnology (NRFR-Nanotech). 

NanoBlitz 3D 

• It is developed by the scientists from International Advanced Research Center for 
Powder Materials and New Materials (ARCI), an autonomous institute under the 
Department of Science & Technology. 



 
 
 
 

 

• It is an advanced tool for mapping nano-mechanical properties of nano materials 
like multi-phase alloys, composites, and multi-layered coatings. 

• It enables the performance of a large array, typically consisting of 1000s of high-
speed nano-indentation tests. 

• Each indentation test takes less than one second to measure hardness and 
elastic modulus of a given material. 

• It provides capabilities to carry out advanced data analysis. 

GW190412: Merger of two unequal-mass black holes. 

In News: 

• The gravitational wave observatories at LIGO scientific collaboration have 
detected a merger of two unequal-mass black holes for the first time since it 
started functioning. 

Key takeaways: 

• The event is dubbed as GW190412. 

• It was detected nearly a year ago. 

• The event involved two black holes of unequal masses combining together. 

• One of the black holes was around 30 times the mass of the Sun and the other 
had a mass nearly 8 times the sun‘s mass. 

• The actual merger took place at a distance of 2.5 billion light years away. 

Important value additions: 

The Laser Interferometer Gravitational-Wave Observatory (LIGO) 

• It is a large-scale physics experiment and observatory to detect cosmic 
gravitational waves and to develop gravitational-wave observations. 

• It is the largest gravitational wave observatory. 



 
 
 
 

 

• It consists of two detectors located 1,865 miles (3,002 kilometers) apart in isolated 
areas in the states of Washington and Louisiana. 

Benzalkonium Chloride 

• Most of the household cleaning agents consist of benzalkonium chloride solution. 

• It is a chemical with antimicrobial properties acting against pathogens such as 
bacteria, fungi and viruses. 

• It is primarily a skin irritant. 

• The US Environmental Protection Agency (EPC) classifies benzalkonium 
chlorides (BACs) in toxicity category II by oral and inhalation routes and category 
III via the dermal (skin) route. 

 

SN 2010kd: a super-luminous supernova that exploded rapidly 

and decayed slowly 

In News: 

• Researchers at the Arayabhatta Research Institute of Observational Sciences 
(ARIES), Nainital recently carried out study of SN 2010kd 

• ARIES is an autonomous research institute under the Department of Science and 
Technology (DST), Govt. of India. 

Key takeaways: 

• SN 2010kd is a super-luminous supernova which ejected huge amounts of mass 
and nickel during explosion. 

• The amount of ejection was much more than seen in the case of normal core-
collapse supernovae, which indicates that the related star evolution might be 
different. 



 
 
 
 

 

• It exploded with a larger velocity but decayed slower than other similar 
supernovae. 

Important value additions: 

• Supernovae are types of energetic explosions where the core of massive stars 
explode, liberating huge amounts of energy. 

• These events are visible through very far away distances much beyond our own 
solar system. 

• Super-luminous supernovae are a special type of explosions having energy output 
10 or more times higher than that of standard supernovae. 

Plasma therapy 

• Plasma therapy uses blood donated by recovered patients to introduce antibodies 
in those under treatment. 

• The therapy for COVID-19 is still at an experimental stage and the Indian Council 
for Medical Research (ICMR) is currently studying its efficacy. 

• In 2014, convalescent plasma, collected from patients who had recovered from 
Ebola virus disease, was recommended by the World Health Organization 
(WHO) as a treatment during the outbreak. 

• During the H1N1 virus outbreak of 2009 and SARS epidemic of 2003, plasma 
therapy was used to treat patients. 

Luhman 16: Binary Brown Dwarf System 

In News: 

• Recently, a group of astrophysicists have found that the closest known brown 
dwarf, Luhman 16A. 

• It also shows signs of cloud bands similar to those seen on Jupiter and Saturn. 

Key takeaways: 



 
 
 
 

 

• They used polarimetry technique to determine the properties of atmospheric 
clouds. 

• They have found the actual structure of the clouds (not only their presence) in 
case of Luhman 16A. 

Important value additions: 

Luhman 16 

• Luhman 16A is part of a binary system (Luhman 16) containing a second brown 
dwarf, Luhman 16B. 

• This pair orbits each other. 

• It is located at a distance of about 6.5 light years from the Sun and 

• It is the third closest system to the Sun after Alpha Centauri and Barnard's star. 

Brown dwarfs 

• They are also called failed stars. 

• Their masses are heavier than planets but lighter than stars. 

Binary Stars System 

• Binary stars are two stars orbiting a common center of mass. 

• Calculations of their orbits allow the masses of their component stars to be directly 
determined. 

Polarimetry 

• It is the study of polarization. 

• It is a property of light. 

• It represents the direction in which the light wave oscillates. 



 
 
 
 

 

• When light is reflected off of particles it can favor a certain angle of polarization. 

• By measuring the angle from a distant system, astronomers can deduce the 
presence of clouds. 

A project to develop human monoclonal antibodies (hmAbs) 

approved 

In News: 

• Council of Scientific and Industrial Research (CSIR) has approved a project to 
develop human monoclonal antibodies (hmAbs) through New Millennium Indian 
Technology Leadership Initiative (NMITLI) program. 

• These antibodies can neutralize SARS-CoV-2 in patients. 

• Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is responsible 
for causing coronavirus disease (COVID-19). 

Key takeaways: 

• hmAbs shall be generated from convalescent phase of COVID-19 patients. 

• High affinity and neutralizing antibodies shall be selected. 

• The project aims to anticipate future adaptation of the virus and generate hmAbs 
clones that can neutralize the mutated virus and combat future SARS-CoV 
infections. 

Important value additions: 

New Millennium Indian Technology Leadership Initiative (NMITLI) 

• It is the largest public-private-partnership effort within the Research & 
Development field in the country. 

• It seeks to act as a catalyst in innovation-centered scientific and technological 
developments. 



 
 
 
 

 

• It also aims to help Indian industry achieve a global leadership position. 

Monoclonal antibodies (mAb or moAb) 

• They are antibodies that are made by identical immune cells that are all clones of 
a unique parent cell. 

• They can have monovalent affinity, in that they bind to the same epitope (the part 
of an antigen that is recognized by the antibodies). 

Rht14 & Rht18: Dwarfing genes in wheat mapped 

In News: 

• Scientists at Pune based Agharkar Research Institute (ARI) have mapped two 
alternative dwarfing genes Rht14 and Rht18 in wheat. 

• ARI is an autonomous institute of the Department of Science and Technology. 

Key takeaways 

• These genes have better seedling vigor and longer coleoptiles (sheath protecting 
the young shoot tip). 

• Dwarfing genes were mapped on chromosome 6A in durum wheat. 

• DNA-based markers were developed for a better selection of genes. 

• Advantages of wheat lines having these genes are: 

 Suitable for sowing under rice stubble-retained conditions and dry 
environments. 

 Reduce crop residue burning 
 Allow deeper sowing of wheat seeds to avail advantage of residual moisture in 

the soil under dry environments. 

 

 



 
 
 
 

 

 

Tianwen-1: China’s first Mars mission 

In News: 

• In July, China will launch its first Mars mission, the 'Tianwen-1'. 

• It is expected to land on Mars in the first quarter of 2021. 

Key takeaways 

• Tianwen-1 is an all-in-one orbiter, lander and rover. 

• It will search the Martian surface for water, ice, investigate soil characteristics, and 
study the atmosphere. 

• The Tianwen-1 mission will lift off on a Long March 5 rocket. 

• If the mission is successful, China will become the third country to achieve a Mars 
landing after the USSR and the United States. 

• Around the same time in July, NASA will also launch its own Mars mission– 
‗Perseverance‘. 

• It aims to collect Martian samples and bring them back to Earth in a two-part 
campaign. 

Bodoland University develops fungal powder to boost immunity 

In News: 

• Bodoland University has said that it has developed a fungal powder to help people 
boost their immunity to disease. 

• The powder is from a parasitic but rare "super mushroom" called Cordyceps 
militaris. 



 
 
 
 

 

• A potent pinch of C. militaris was powdered through lyophilisation or freeze-drying 
at - 80° C. 

Important value additions 

Cordyceps 

• The earth has more than 400 species of Cordyceps. 

• It is a fungus parasitic on insects as well as other fungi. 

• It is often referred to as a super mushroom. 

• It is known for its anti-ageing, anti-viral, energy and immunity-boosting effect. 

• Cordyceps militaris is spread throughout the northern hemisphere. 

Tiny flashes of radio light emanating from the sun discovered 

In News: 

• A group of scientists working at the Pune-based National Center for Radio 
Astrophysics (NCRA) has recently discovered tiny flashes of radio light 
emanating from all over the sun. 

• These flashes could help in explaining the long-pending coronal heating problem. 

Important value additions 

Coronal heating problem 

• The solar corona is the outer layer of the Sun‘s atmosphere. 

• It is composed of extremely high temperature gas, known as plasma 

• Its temperature could reach upto millions of degrees Celsius. 

• It is farthest from the core where the nuclear reactions powering the Sun occur. 



 
 
 
 

 

• It would logically be expected to be the coolest part of the Sun. 

• However, corona is 200 times hotter than the photosphere which is the layer 
beneath it. 

• This contradiction is dubbed as the coronal heating problem. 

• It has puzzled astrophysicists ever since the temperature of the corona was first 
measured over 70 years ago. 

Fifth state of matter observed by the scientists for the first time 

in space 

In News: 

• The fifth state of matter has been observed by the scientists for the first time in 
space. 

• A team of NASA scientists recently unveiled the first results from Bose-Einstein 
condensates (BEC) experiments aboard the International Space Station (ISS). 

• In space, the particles are free from manipulation from any of the Earthly 
constraints. 

• This observation has offered unprecedented insight that can help in solving some 
of the quantum universe's most difficult questions. 

Key takeaways 

A breakthrough of 'Fifth State of Matter' 

• Creating a fifth state of matter within the physical confines of a space station is no 
easy task. 

• First bosons, the atoms that have an equal number of protons and electrons, are 
cooled to absolute zero with the use of lasers to clamp them in space. 

• The slower the atoms move around, the cooler they become. 



 
 
 
 

 

• As the atoms lose heat, the magnetic field is introduced to keep them from moving 
and each particle‘s waves expand. 

• Cramming plenty of bosons into a microscopic 'trap' causes their waves to overlap 
into a single matter-wave; This property is known as quantum degeneracy. 

• The magnetic trap is released for the scientists to study the condensate. 

• However, the atoms begin to repel each other which cause the cloud to fly apart 
and BEC becomes dilute to detect. 

• The microgravity aboard ISS has allowed them to create BECs from rubidium on a 
far shallower trap than on Earth. 

• This gave the vastly increased time to study the condensate before diffusing. 

Important value additions 

Bose-Einstein Condensates (BEC) 

• BEC are formed when the atoms of certain elements are cooled to near absolute 
zero (0 K or - 273.15 ° C). 

• At this point, atoms become a single entity with quantum property, whereas each 
particle also functions as a wave of matter. 

• Scientists have believed that BECs contain vital clues to mysterious phenomena 
such as dark energy which is unknown energy thought to be behind the 
Universe's accelerating expansion. 

• These are extremely fragile and the slightest interaction with the external world is 
sufficient to warm them past their condensation threshold. 

• Because of this condition, it becomes nearly impossible for scientists to study 
BECs on Earth as gravity interferes with the magnetic field required to hold them 
in place for observation. 

• BECs in terrestrial lab generally last a handful of milliseconds before dissipating 
while aboard ISS, those lasted more than a second. 



 
 
 
 

 

• Studying BECs in microgravity has opened up a host of opportunities. 

• Applications range from: 

 Studying gravitational waves 
 Spacecraft navigation 
 Searches for dark energy 
 Tests of general relativity 
 Prospecting for subsurface minerals on the moon and other planetary bodies 

• The existence of Bose-Einstein condensates (BEC) was predicted by an Indian 
mathematician Satyendra Nath Bose and Albert Einstein almost a century ago. 

Rubidium 

• It is a chemical element with the symbol Rb and atomic number 37. 

• It is a very soft, silvery-white metal in the alkali metal group. 

• It cannot be stored under atmospheric oxygen, as a highly exothermic reaction will 
ensue, sometimes even resulting in the metal catching fire. 

• It is used in fireworks to give them a purple color. 

• It has also been considered for use in a thermoelectric generator. 

• Vaporized 87Rb is one of the most commonly used atomic species employed for 
laser cooling and Bose – Einstein condensation. 

Indian National Space Promotion and Authorization Center (IN-

SPACe) 

In news: 

• Union Cabinet approves the creation of the Indian National Space Promotion and 
Authorization Center (IN-SPACe) 

• IN-SPACe will provide a level playing field for private companies to use Indian 
space infrastructure. 



 
 
 
 

 

• IN-SPACe will also hand-hold, promote and guide the private industries in space 
activities through encouraging policies and a friendly regulatory environment. 

Important value addition: 

About New Space India Ltd. 

• It is the Department of Space's second commercial arm (after Antrix) that was 
announced in Budget 2019. 

• Its objective is to use research and development carried out by ISRO over the 
years for commercial purposes through Indian industry partners. 

• One of the mandates of NSIL aims to mass-produce and manufacture the SSLV 
and the more powerful PSLV in partnership with the private sector in India 
through technology transfers. 

• NSIL will deal with capacity building of local industry for space manufacturing. 

'Accelerate Vigyan' Scheme 

 

To provide a single platform for research internships, capacity building programs 
and workshops across the country, the Science and Engineering Research 
Board (SERB) has launched a new scheme called 'Accelerate Vigyan' (AV). 

 'Accelerate Vigyan' Scheme 



 
 
 
 

 

• Accelerate Vigyan (AV) strives to provide a big push to high-end scientific 
research and prepare scientific manpower which can venture into research 
careers and knowledge-based economy. 

• The primary objective of this scheme is to give more thrust on encouraging high-
end scientific research and preparing scientific manpower, which can lead to 
research careers and knowledge-based economy. 

• AV will initiate and strengthen mechanisms of identifying research potential, 
mentoring, training and hands-on workshop on a national scale. 

• The aim is to expand the research base in the country, with three broad goals - 
consolidation / aggregation of all scientific training programs, initiating high-end 
orientation workshops and creating opportunities for research internships. 

Components of AV 

1) ABHYAAS 

• It is an attempt to boost research and development in the country by enabling and 
grooming potential PG / PhD students by means of developing their research 
skills in selected areas across different disciplines or fields. 

• It has two components: High-End Workshops ('KARYASHALA') and Research 
Internships ('VRITIKA'). 

• This is especially important for those researchers who have limited opportunities 
to access such learning capacities / facilities / infrastructure. 

2) SAMOOHAN 

• Mission 'SAMOOHAN' marks the beginning of Accelerate Vigyan. 

• It aims to encourage, aggregate and consolidate all scientific interactions in the 
country under one common roof. 

• It has been sub-divided into 'SAYONJIKA' and 'SANGOSHTI'. 

• SAYONJIKA is an open-ended program to catalog the capacity building activities 
in science and technology supported by all government funding agencies in the 
country. 



 
 
 
 

 

• SANGOSHTI is a pre-existing program of SERB. 

International Thermonuclear Experimental Reactor (ITER) Project 

 

The heavy engineering division of L&T dispatched a giant cryostat lid, to 
International Thermonuclear Experimental Reactor (ITER) site in France from its 
Hazira unit in Gujarat. 

ITER Project 

• ITER is international nuclear fusion research and engineering megaproject, which 
will be the largest largest magnetic confinement plasma physics experiment. 

• The goal of ITER is to demonstrate the scientific and technological feasibility of 
fusion energy for peaceful use. 

Minutes of the project 

• The project is funded and run by seven member entities — the European Union, 
India, Japan, China, Russia, South Korea and the United States. 

• The EU, as host party for the ITER complex, is about about 45 per cent of the 
cost, with the other six parties being approximately 9 per cent each. 



 
 
 
 

 

• Construction of the ITER Tokamak complex started in 2013 and the building costs 
were over US $ 14 billion by June 2015. 

How does it work? 

• ITER is the most complex science project in human history. The ITER aims to use 
a strong electric current to trap plasma inside a doughnut-shaped enclosure long 
enough for fusion to take place. 

• Hydrogen plasma will be heated to 150 million degrees Celsius, ten times hotter 
than the core of the Sun, to enable the fusion reaction. 

• The process occurs in a doughnut-shaped reactor, called a tokamak 1, which is 
surrounded by giant magnets that confine and circulate the superheated, ionized 
plasma, away from the metal walls. 

• The superconducting magnets must be cooled to -269 ° C (-398 ° F), as cold as 
interstellar space. 

• Scientists have long sought to mimic the process of nuclear fusion that occurs 
inside the sun, arguing that it could provide an almost limitless source of cheap, 
safe and clean electricity. 

• Unlike in existing fission reactors, which split plutonium or uranium atoms, 
considering no risk of an uncontrolled chain reaction with fusion and it involves 
producing long-lived radioactive waste. 

Back2Basics: Nuclear Fusion 

 



 
 
 
 

 

• Nuclear fusion is the process of making a single heavy nucleus (part of an atom) 
from two lighter nuclei. This process is called a nuclear reaction. 

• The nucleus made by fusion is heavier than either of the starting nuclei. It 
releases a large amount of energy. 

• Fusion is what powers the sun. Atoms of Tritium and Deuterium (isotopes of 
hydrogen, Hydrogen-3 and Hydrogen-2, respectively) unite under extreme 
pressure and temperature to produce a neutron and a helium isotope. 

• Along with this, an enormous amount of energy is released, which is several times 
the amount produced by fission. 

• Scientists continue to work on controlling nuclear fusion in an effort to make a 
fusion reactor to produce electricity. 

How it is different from nuclear fission? 

• Simply put, fission is the division of one atom into two (by neutron bombardment), 
and fusion is the combination of two lighter atoms into a larger one (at a very 
high temperature). 

• Nuclear fission takes place when a large, somewhat unstable isotope (atoms with 
the same number of protons but a different number of neutrons) is bombarded by 
high-speed particles, usually neutrons. 

 

 

 

 

 

 

 



 
 
 
 

 

Phobos: The closest and biggest moon of Mars 

 

The Mars Color Camera (MCC) onboard ISRO's Mars Orbiter Mission (MOM) has 
captured the image of Phobos, the closest and biggest moon of Mars. 

About Phobos 

• Phobos is the innermost and larger of the two natural satellites of Mars, the other 
being Deimos. 

• Both moons were discovered in 1877 by American astronomer Asaph Hall. 

• Phobos is a small, irregularly shaped object with a mean radius of 11 km and is 
seven times as massive as the outer moon, Deimos. 

• Phobos is largely believed to be made up of carbonaceous chondrites. 

• The violent phase that Phobos has encountered is seen in the large section 
gouged out from a past collision (Stickney crater) and bouncing ejecta. 

Back2Basics: Mars Orbiter Mission (MOM) 

• The MOM also called Mangalyaan is a space probe orbiting Mars since 24 
September 2014. It was launched on 5 November 2013 by the Indian Space 
Research Organization (ISRO). 



 
 
 
 

 

• It aims at studying the Martian surface and mineral composition as well as scans 
its atmosphere for methane (an indicator of life on Mars). 

• It is India's first interplanetary mission and it made it the fourth space agency to 
reach Mars, after Roscosmos, NASA, and the European Space Agency. 

• It made India the first Asian nation to reach Martian orbit and the first nation in the 
world to do so on its maiden attempt. 

• It was initially meant to last six months, but later, ISRO had said it had enough fuel 
for it to last "many years." 

What is Raman Spectroscopy? 

Mumbai-based researchers have turned to Raman spectroscopy to detect RNA 
viruses present in saliva samples. 

The Raman Spectroscopy 

• Raman spectroscopy is an analytical technique where scattered light is used to 
measure the vibrational energy modes of a sample. 

• In 1928, Raman discovered that when a stream of light passes through a liquid, a 
fraction of the light scattered by the liquid is of a different color. 

• While Raman was returning from London in a 15-day voyage, he started thinking 
about the color of the deep blue Mediterranean. 

• He believed convinced by the explanation that the color of the sea was blue due 
to the reflection of the sky. 

• As the ship docked in Bombay, he sent a letter to the editor of the journal Nature, 
in which he penned down his thoughts on this. 

Subsequently, Raman was able to show that the blue color of the water was due to 
the scattering of the sunlight by water molecules. 

• By this time he was obsessed with the phenomenon of light scattering. 

How does it work? 



 
 
 
 

 

• The Raman Effect is when the change in the energy of the light is affected by the 
vibrations of the molecule or material under observation, leading to a change in 
its wavelength. 

• Significantly, it notes that the Raman effect is "very weak" - this is because when 
the object in question is small (smaller than a few nanometres), the light will pass 
through it undisturbed. 

• But a few times in a billion, light waves may interact with the particle. This could 
also explain why it was not discovered before. 

• In general, when light interacts with an object, it can either be reflected, refracted 
or transmitted. 

• One of the things that scientists look at when light is scattered is if the particle it 
interacts with is able to change its energy. 

Applications 

• Raman spectroscopy is used in many varied fields - in fact, any application where 
non-destructive, microscopic, chemical analysis and imaging is required. 

• Whether the goal is qualitative or quantitative data, Raman analysis can provide 
key information easily and quickly. 

• It can be used to rapidly characterize the chemical composition and composition 
of a sample, whether solid, liquid, gas, gel, slurry or powder. 

Lithium Nucleosynthesis in Stars 

A forty-year-old puzzle regarding the production of lithium in stars has been solved 
by Indian researchers. 

Lithium nucleosynthesis in Stars 

• Stars, as per known mechanisms of evolution, actually destroy lithium as they 
evolve into red giants. 

• Planets were known to have more lithium than their stars - as is the case with the 
Earth-Sun pair. 



 
 
 
 

 

• However, leading to a contradiction, some stars were found that were lithium-rich. 

• The new work by an Indian researcher shows that when stars grow beyond their 
Red Giant stage into what is known as the Red Clump stage, they produce 
lithium. 

• This is known as a Helium Flash and this is what enriches them with lithium. 

Studying lithium-rich stars 

• About 40 years ago, a few large stars were seen that were lithium-rich. 

• This was followed by further discoveries of lithium-rich stars, and that posed a 
puzzle - if stars do not produce lithium, how do some stars develop to become 
lithium-rich. 

• The planet engulfment theory was quite popular. For example, Earth-like planets 
may increase the star‘s lithium content when they plunge into [their] star‘s 
atmosphere when the latter become Red Giants. 

Findings of the Indian research 

• Indian researchers have been working on this puzzle for nearly 20 years to devise 
a method of measuring lithium content using low-resolution spectra in a large 
number of stars. 

• The study demonstrated that lithium abundance enhancement among low mass 
giant stars is common. 

• Until now, it was believed that only about 1% of giants are lithium-rich. 

• Secondly, the team has shown that as the star evolves beyond the Red Giant 
stage, and before it reaches the Red Clump stage, there is a helium flash which 
produces an abundance of lithium. 

Back2Basics: Lithium 

• Lithium is a chemical element with the symbol Li and atomic number 3. It is a soft, 
silvery-white alkali metal. Under standard conditions, it is the lightest metal and 
the lightest solid element. 



 
 
 
 

 

• S light element commonly used today in communication device technology, it has 
an interesting story. 

• It was first produced in the Big Bang, around 13.7 billion years ago when the 
universe came into being, along with other elements. 

• While the abundance of other elements grew millions of times, the present 
abundance of lithium in the universe is only four times the original [Big Bang] 
value. It is actually destroyed in the stars. 

• The Sun, for instance, has about a factor of 100 lower amount of lithium than the 
Earth. 

KritiScan: UV Baggage Disinfection System 

In news: 

• In order to control spread of infection through baggage, International Advanced 
Research Center for Powder Reference and New Materials (ARCI), Hyderabad 
and Vehant Technologies, Noida have co-developed KritiScan UV Baggage 
Disinfection System. 

• The compact UVC conveyor system developed can efficiently disinfect the 
baggage passing through the conveyor within a few seconds. 

• UVC based disinfection systems are known for their rapid disinfection capability. 

• The disinfection process is dry and chemical-free. 

Do you know? 

• UVC light, when irradiated on an infected surface, quickly disrupts the genetic 
material in the virus and thus inhibits its multiplication. 

• The Kritiscan UV advanced baggage disinfecting system uses UVC light (254 nm) 
with appropriate irradiance to inactivate microbes and viruses. 

• The system can efficiently disinfect the baggage within 8 seconds as compared to 
standard hand-held disinfection techniques. 



 
 
 
 

 

UAE’s HOPE probe mission to Mars 

In news: 

• The first Arab space mission to Mars, an unmanned probe dubbed "Hope" took off 
from Japan. 

• The Hope Mission aims to reveal more about the atmosphere of the Red Planet. 

• The Japanese rocket carrying the probe off from the Tanegashima Space Center 
in southwestern Japan. 

• ―Hope‖ is expected to enter Mars orbit by February 2021, marking the year of the 
50th anniversary of the unification of the UAE, an alliance of seven emirates. 

Other MARS ventures planned in 2020 

• Tianwen-1 from China 

• Mars 2020 from the United States 

Unlike the two other Mars ventures scheduled for this year, it will not land on the 
Red Planet, but instead orbit it for a whole Martian year, or 687 days. 

Do you know? 

• The launch of the probe, known as ―Al¬Amal‖ in Arabic, had twice been delayed 
because of bad weather. 

• Only the United States, India, the former Soviet Union, and the European Space 
Agency have successfully sent missions to orbit the fourth planet from the sun. 

• China is preparing to launch its first Mars rover later this month. 

 

 

 



 
 
 
 

 

Tianwen-1: China’s Mars mission 

In news: 

• China launched its most ambitious Mars mission. (from Hainan Island, south of 
China‘s mainland) 

• If the mission succeeds, China will join the U.S. in successfully landing a 
spacecraft on the red planet. 

• The Japanese rocket carrying the probe off from the Tanegashima Space Center 
in southwestern Japan. 

• ―Hope‖ is expected to enter Mars orbit by February 2021, marking the year of the 
50th anniversary of the unification of the UAE, an alliance of seven emirates. 

Other MARS ventures planned in 2020 

• Tianwen¬1 from China 

• Mars 2020 from the United States 

Unlike the two other Mars ventures scheduled for this year, it will not land on the 
Red Planet, but instead orbit it for a whole Martian year, or 687 days. 

Do you know? 

• The launch of the probe, known as ―Al¬Amal‖ in Arabic, had twice been delayed 
because of bad weather. 

• Only the United States, India, the former Soviet Union, and the European Space 
Agency have successfully sent missions to orbit the fourth planet from the sun. 

• China is preparing to launch its first Mars rover later this month. 

 

 



 
 
 
 

 

Tianwen¬1: China’s Mars mission 

In news: 

• China launched its most ambitious Mars mission. (from Hainan Island, south of 
China‘s mainland) 

• If the mission succeeds, China will join the U.S. in successfully landing a 
spacecraft on the red planet. 

• Tianwen-1, or ―quest for heavenly truth‖ - will look for underground water and 
evidence of possible ancient life. 

Do you know? 

• Landing on Mars is notoriously difficult. Only the U.S. has successfully landed a 
spacecraft on Martian soil, doing it eight times since 1976. 

NASA launches Mars rover perseverance 

In news: 

• NASA launched Mars rover Perseverance to look for signs of ancient life. 

• Atlas V rocket lifted off from the Kennedy Space Center with NASA's 
Perseverance rover on its way to Mars, on July 30, 2020. 

• This is the expected third and final Mars launch of the summer (UAE‘s Hope 
Probe and China‘s Tianwen-1) 

Objective: 

• Perseverance will aim for treacherous unexplored territory: Jezero Crater, riddled 
with boulders, cliffs, dunes and possibly rocks bearing signs of microbes from 
what was once a lake more than 3 billion years ago. 



 
 
 
 

 

• Perseverance will also release a mini helicopter that will attempt the first powered 
flight on another planet, and test out other technology to prepare the way for 
future astronauts. 

Do you know? 

• U.S. is the only country to safely put a spacecraft on Mars 

• It is seeking its ninth successful landing on the planet 

• The opportunity to fly between Earth and Mars comes around only once every 26 
months when the planets are on the same side of the sun and about as close as 
they can get. 

 

 

 


