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Tracking Solar Eruptions That Disrupt Space Weather 

Why in News? 

 Scientists have developed a new technique to track the huge 

bubbles of gas threaded with magnetic field lines that are ejected from the 

Sun, disrupting space weather and causing geomagnetic storms, satellite 

failures, and power outages. 

 As the ejections from the Sun, technically called Coronal Mass Ejections (CMEs), cause various disturbances 

of the space environment, forecasting their arrival time is very important. However, forecasting accuracy 

is hindered by limited CME observations in interplanetary space. 

 Software named Computer Aided CME Tracking Software (CACTus) based on a computer vision algorithm 

was so far used to detect and characterise such eruptions automatically in the outer corona where these 

eruptions cease to show accelerations and propagate with a nearly constant speed. 

 Various researchers have led to the development of an algorithm, CMEs Identification in Inner Solar Corona 

(CIISCO) to detect and track the accelerating solar eruption in the lower corona.  

 CIISCO has been successfully tested on several eruptions observed by space observatories, including Solar 

Dynamics Observatory and Solar-Terrestrial Relations Observatory, PROBA2/SWAP launched by NASA and 

ESA, respectively.  

Particles Self-assemble Can Pave the Way for Understanding Dynamics in Living Cells 

 Can particles which refuse to interact with each other form condensed phases like solids and liquids be 

brought together? How do particles form these structures without attraction when left on their own? 

Scientists have now found a clue to determine how self-assembled structures can be made using a strange 

class of particles that do not interact and have non-superimposable mirror images (chiral). 

 Molecular chirality is encoded in the static structure of building units of particles. It is well known that it 

results in interactions that are stereoselective. However, in many systems, chirality can be associated with 

how the particles move. 

 Whether such chiral activity can introduce stereoselective interactions between particles is still unknown 

to scientists.   

 By investigating the role of chiral activity, a group of scientists have for the first time shown that objects 

can self-recognize even when their shape is not chiral.   

 Further, they report spontaneous dimerization into two types of dimers- ‘movers’ and ‘spinners’. 
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 Chiral active matter is ubiquitous in nature, and numerous biological systems possess some degree of chiral 

activity.  

 The present study could thus pave the way towards understanding dynamics in living cells and their 

assemblies. However, in biological systems, precisely tuning chiral activity is very difficult and how precisely 

it affects the emergent dynamics is not clear. 

 By exploiting 3D printing to design chiral active matter, they can systematically encode different extents 

of chiral activity and explore its consequences on the emergent dynamical behaviour. 

 Chirality-mediated selective interactions are of utmost importance in asymmetric catalysis, 

supramolecular polymerization, medicinal drug designing, and separation where self-recognition, sorting, 

and discrimination of molecules are required. 

Deep-sea secrets 

 How does the deep-sea clam (Archivesica marissinica) survive thousands of 

metres below sea level? S 

 cientists collected these clams from a cold seep in the South China Sea and 

decoded its genome to understand its adaptations.  

 They also studied a bacteria (Candidatus Vesicomyosocius marissinica) that lives 

in the epithelium cells of the clams. 

 They noticed that symbiosis between these two helps the clam to thrive in deep-sea environments. 

Comet 2I/Borisov 

 The comet 2I/Borisov was first discovered in August 2019 and was 

confirmed to have come from beyond the Solar System.  

 Two papers published last week used high-resolution observations from 

different telescopes to study the comet and found that the comet most likely 

never passed close to any star other than our Sun.  

 This means the comet is pristine and has a “composition very similar to that of the cloud of gas and dust it 

— and the rest of the Solar System — formed from some 4.5 billion years ago”.  

 Studying the comet can tell us more about the origin of our Solar System. 
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Meat-eating Dinosaur Fossil Discovered 

 Scientists in Argentina have unearthed the well-preserved skull of a meat-

eating dinosaur that roamed northern Patagonia about 85 million years ago. 

About 

 The dinosaur, named Llukalkan aliocranianus, measured roughly 16 feet (5 

meters) long and was a member of a carnivorous group called abelisaurids 

that prospered in South America and other parts of Earth’s Southern Hemisphere during the Cretaceous 

Period. 

 Llukalkan, meaning “one who causes fear” in the local native Mapuche language, may have competed 

directly against a cousin that was equally impressive and slightly larger.  

 Only about 700 meters away from where Llukalkan’s fossilized skull was found, scientists previously had 

dug up the remains of another meat-eating dinosaur called Viavenator exxoni. 

 Both were abelisaurids, a group of two-legged predators with short skulls, sharp and serrated teeth, 

extremely short arms with tiny fingers and heads sometimes featuring unusual ridges and small horns.  

 Abelisaurids generally were medium-sized compared to huge carnivorous dinosaurs such as Tyrannosaurus 

rex, which lived in North America approximately 15 million years after Llukalkan, and Giganotosaurus, 

which lived in Patagonia about 15 million years before Llukalkan. 

 Llukalkan had a powerful bite, based on the musculature of its jaws, and its teeth could tear flesh from its 

prey. Unlike some abelisaurids, its skull was not bumpy. 

Protected Wetlands 

 Srinagar’s Dal Lake along with five other famous ones in Jammu and Kashmir are to be declared protected 

wetlands. 

 The other lakes which are to be declared protected wetlands include Purmandal lake, also called Chotta 

Kashi, located in Samba district. 

 To declare Wular, Dal, Nigeen lakes in the Kashmir region and Sanasar, Manasbal and Purmandal lakes in 

the Jammu region as protected wetlands. 
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Modifying Tiny Dots for Fabricating Optical Materials  

Why in News? 

 Dr. Satyapriya Bhandari, from the Department of Chemistry, University of North Bengal, West Bengal, is 

fascinated by tiny nanoscale crystals which, when hit by ultraviolet light, emits light of multiple colours. 

 This recipient of the INSPIRE Faculty fellowship instituted by the Department of Science & Technology is 

using chemical reactions to modify the surface of these nanoscale crystals called quantum dots (QDs) for 

fabricating optical materials that can have sustainable applications in optical sensors, light-emitting usages, 

composites and fluorescent biological labels. 

Significance 

 Chemically modifying the surface of QDs can be an innovative pathway to alter their optical features and 

making newer optical materials, which are useful for fabricating white light-emitting (WLE) materials, 

ratiometric sensors for detecting disease responsive molecules or environmental pollutants, 

photocatalysts (for H2 production) and imaging of cancerous cells. 

 Chemically modified QDs could be used for ratiometric tracing of in vitro pH, detection of amino acid and 

vitamin B12, developing advanced WLE materials that can emit day-bright light, capability to image 

cancerous cells and packaging of enzymes to enhance their activity. 

 In collaboration with IIT Guwahati, he established a dual emitting nanoprobe which can serve as a sensor 

for the detection of Hg2+ and Cu2+ ions.  

Temperature differences in the respiratory tract 

Why in News? 

 Natural temperature differences which exist in the upper and lower 

respiratory tract influence the replication of the novel coronavirus and the 

subsequent activation of the immune system, says a new study that may lead 

to the development of new therapeutics and preventive measures against 

COVID-19. 

 SARS-CoV-2 and SARS-CoV are highly similar genetically, generate a homologous repertoire of viral 

proteins, and use the same receptor to infect human cells.  

 However, despite these similarities, there are also important differences between the two viruses. 

 While the 2002-03 pandemic virus is characterized by severe disease and inflammation in the lower 

respiratory tract, the scientists said SARS-CoV-2 preferentially replicates in the upper airways, including 

the nasal cavity and trachea. 
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 People infected with the SARS virus were only contagious after the onset of symptoms, making it easier to 

identify and interrupt infection chains, while the novel coronavirus is efficiently transmitted from one 

individual to another before the signs of disease appear. 

 Scientist found that temperature plays an important role as SARS-CoV-2 preferred to replicate at 

temperatures typically found in the upper airways of about 33 degrees Celsius. 

 When the researchers created colder conditions, they found that the virus replicated faster than when 

infections were carried out at 37 degrees Celsius to mimic the lower lung environment. 

Invasive species 

Why in News? 

 Disease-carrying mosquitoes, crop-ravaging rodents, forest-eating insects and even the domestic cat are 

all "exotic" intruders whose cost to humanity and the environment is vast and growing, according to a 

study. 

 Researchers in France estimate that invasive species have cost nearly $1.3 trillion dollars to the global 

economy since 1970, an average of $26.8 billion per year. And they warn that this is likely an 

underestimate. 

 Scientists totted up the dizzying array of harmful effects from species carried between habitats, whether 

plants, insects, reptiles, birds, fish, molluscs, micro-organisms or mammals. 

 There is also sign of a steady upward trend since 1970. 

 A preliminary roundup of the top ten invasive pests includes crop-eating rats and the Asian gypsy moth, 

which is attacking trees throughout the northern hemisphere. 

 It also included the tiger mosquito, native to Southeast Asia, which has become one of the worst invasive 

species in the world, carrying diseases like chikungunya, dengue and zika. 

 There is also evidence of an "exponential increase in introduced species, due to growing international 

trade”. 

History 

 It is a problem with a long history, linked to human trade, travel and colonialism. 

 In Australia, feral European rabbit populations were first reported in the early 1800s and their population 

exploded, reaching such proportions that they ravaged native species and caused billions of dollars of 

damage to crops.  
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 In 1950, the government released the disease myxomatosis, which only affects rabbits, killing over 90% of 

the wild bunnies. But some have since built up immunity. 

 The brown tree snake has eaten nearly all of the native birds and lizards of Guam since it was accidentally 

introduced in the mid-twentieth century from its South Pacific habitat, as well as causing power outages 

by infiltrating electrical installations and menacing people in their homes. 

 In the 1980s and 90s the zebra mussel, which originated in the waterways of the former Soviet Union, 

invaded North America's Great Lakes, blocking pipes, threatening native species and causing billions in 

damages. 

 On land, American forests — and more recently those in Europe — have been devastated by the Asian 

long-horned beetle. 

 While in Hawaii, the Puerto Rican coqui frog has found a new home with no natural predators — except 

local homeowners whose property values have tumbled thanks to its ear-splitting croak, which can reach 

100 decibels. 

IPBES 

 The UN's science advisory panel for biodiversity, called IPBES, has said invasive species are among the top 

five culprits — all human-driven — of environmental destruction worldwide, along with changes to land 

use, resource exploitation, pollution and climate change. 

 In 2019, IPBES estimated there had been a 70% increase in invasive species since 1970, in the 21 countries 

studied. And the worst could be to come. 

Baikal-GVD 

Why in News? 

 Recently. Russian scientists launched one of the world’s biggest 

underwater neutrino telescopes called the Baikal-GVD (Gigaton Volume 

Detector) in the waters of Lake Baikail, the world’s deepest lake situated in 

Siberia. 

 The construction of this telescope, which started in 2016, is motivated by 

the mission to study in detail the elusive fundamental particles called neutrinos and to possibly determine 

their sources.  

 Studying this will aid scientists’ understanding of the origins of the universe since some neutrinos were 

formed during the Big Bang, others continue to be formed as a result of supernova explosions or because 

of nuclear reactions in the Sun. 
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 The Baikal-GVD is one of the three largest neutrino detectors in the world along with the IceCube at the 

South Pole and ANTARES in the Mediterranean Sea. 

What are fundamental particles? 

 So far, the understanding is that the universe is made of some fundamental particles that are indivisible. 

Broadly, particles of matter that scientists know about as of now can be classified into quarks and leptons.  

 But this only applies to “normal matter” or the matter that scientists know that five per cent of the universe 

is made up of.  

 Not much is known about the remaining 95 per cent of the universe, which is classified by the authors into 

dark matter (27 percent) and the remaining 68 per cent of the universe of which scientists have “no idea” 

about yet. 

 Exploration in the field of physics so far has led to the discovery of over 12 such quarks and leptons, but 

three of these (protons, neutrons and electrons) is what everything in the world is made up of.  

 Protons (carry a positive charge) and neutrons (no charge) are types of quarks, whereas electrons (carry a 

negative charge) are types of leptons.  

 These three particles make what is referred to as the building block of life– the atom.  

 In different combinations, these particles can make different kinds of atoms, which in turn make up 

molecules that form everything– from a human being, to a wooden chair, a plastic plate, a mobile phone, 

a dog, a termite, a mountain, a planet, water, soil and so on. 

National Policy for Rare Diseases, 2021 

Why in News? 

 Caregivers to patients with ‘rare diseases’ and affiliated organisations are dissatisfied with the National 

Policy for Rare Diseases, 2021 announced recently. 

 There are 7,000-8,000 classified rare diseases, but less than 5% have therapies available to treat them.  

 About 95% rare diseases have no approved treatment and less than 1 in 10 patients receive disease-specific 

treatment.  

 These diseases have differing definitions in various countries and range from those that are prevalent in 1 

in 10,000 of the population to 6 per 10,000.  

 India lacks epidemiological data on the prevalence here and hence has only classified certain diseases as 

‘rare.’ 
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History 

 The policy was first prepared by the Centre in 2017 but put on hold.  

 There were “implementation” challenges pointed out by States with the key question again remaining 

about costs: How would States and Centre share the costs of treatment?; What diseases would be 

covered? and who would benefit?  

 An expert group was constituted in 2018 to review these questions. The committee submitted its report 

this January and after a further round of consultation the policy was made public recently. 

Three groups 

 A ‘rare disease’ has been categorised into three groups.  

 Diseases in the first group would be eligible for a one-time treatment cost of up to ₹20 lakh provided the 

beneficiaries conformed to definition of the Pradhan Mantri Jan Arogya Yojana and were treated in 

government tertiary care hospital.  

 For Group 2 diseases, States could “consider” supporting patients of such rare diseases that could be 

managed with special diets or hormonal supplements. 

 The government would notify selected Centres of Excellence at premier government hospitals for 

comprehensive management of rare diseases.  

 The Centres of Excellence would be provided a one-time grant to a maximum of ₹5 crore each for 

infrastructure development for screening, tests, treatment. 

‘No consideration’ 

 Union government has left patients with Group 3 rare diseases to fend for themselves in the National Policy 

for Rare Diseases 2021.  

 The new policy has absolutely no consideration for Group 3 patients, who require lifelong treatment 

support.  

 In the absence of a sustainable funding support for Group 3 patients, the precious lives of all patients, 

mostly children, are now at risk and at the mercy of crowdfunding.  

 Even Group 1 is only for few and Group 2 has been openly left for the State government. 

Rapid global heating is hurting farm productivity 

 The climate crisis is already eating into the output of the world’s agricultural systems, with productivity 

much lower than it would have been if humans hadn’t rapidly heated the planet, new research has found. 

http://www.gesreporter.com/


 

        9                                                      http://www.gesreporter.com/         © GES Reporter 

 

 Advances in technology, fertilizer use and global trade have allowed food production to keep pace with a 

booming global population since the 1960s. 

 Productivity has actually slumped by 21% since 1961, compared to 

if the world hadn’t been subjected to human-induced heating. 

 With the global population set to rise to more than 9 billion by 

2050, the UN’s Food and Agriculture Organization has estimated that 

food production will have to increase by about 70%, with annual crop 

production increasing by almost one 1bn tonnes and meat production 

soaring by more than 200m tonnes a year by this point. 

 The research measured productivity by inputs – such as labor, fertilizer and equipment – and the output 

in food they produce, using a model to determine how climate change has influenced this relationship. 

 While farming has generally become far more efficient in recent decades, it is increasingly menaced by 

heatwaves that exhaust farm workers and wither certain crops.  

 Extreme weather events and drought can also affect the output of a farm, particularly smaller operations 

in poorer countries. 

 The intensification of farming to boost output has in itself caused major environmental damage, through 

the deforestation of grazing land, loss of valuable topsoil, pollution from pesticides and the release of vast 

amounts of greenhouse gases that contribute to global heating.  

Greater Melanoma Risk 

Why in News? 

 Men with high levels of testosterone have an increased risk of developing 

a potentially deadly skin cancer. 

Research Findings 

 According to Cancer Research UK, one in 36 UK males and one in 47 UK females will be diagnosed with 

melanoma skin cancer in their lifetime.  

 It said 86% of melanoma cases were preventable, typically caused by use of sunbeds or staying out in the 

sun, but other factors played a role in who is most at risk, including age and genetics. 

 Testosterone levels may also be a factor, at least in men.  

 The results show that for men, higher levels of testosterone, whether freely or in total, were associated 

with a greater risk of developing malignant melanoma.  
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 Indeed, each 50 pmol/L increase in free testosterone was found to raise the chance of developing this 

cancer by 35%.  

 Among other findings, higher levels of freely circulating testosterone were associated with a greater risk 

of prostate cancer in men, while in post-menopausal women, higher levels of testosterone, whether freely 

circulating or in total, were associated with a greater chance of endometrial and breast cancer. 

 This large study showing a possible link of testosterone to skin cancer adds an insight into another cancer 

that could be prevented or treated using hormones.  

 Already treated treat prostate cancer using anti-testosterone medication and there is some evidence that 

prostate cancer could be prevented with anti-testosterone medication. 

Arctic winter sea ice in 2021 joint seventh-lowest on record 

 Sea ice in the Arctic has reached its maximum extent for 2021 — 

tying with 2007’s as the seventh-smallest extent of winter sea ice. This 

may mean that the Arctic is losing more ice than it can recover.  

 The ice peaked at 14.77 million square kilometres (km2) on March 

21, according to scientists at the National Aeronautics and Space 

Administration (NASA)-supported National Snow and Ice Data Center 

(NSIDC). 

 The NSIDC has termed the development as “uneventful maximum”. It, however, noted it followed an 

“exceptional” year for sea ice: Arctic’s summer minimum in September 2020 was the second-lowest on 

record. 

 The ice extent in the Arctic changes throughout the year: It grows during the winter before reaching its 

peak in February or March. It then melts throughout the spring and summer towards its annual minimum, 

which is typically in September. 

Arctic Oscillation 

 The low ice extent, according to NSIDC, was because of the positive phase of the phenomenon called Arctic 

Oscillation. During this phase, a ring of strong winds circulating around the North Pole acts to confine colder 

air across Polar Regions. 

 This pattern transported ice from the Siberian coast, across the pole and out of the Arctic Ocean, leaving 

thinner ice along the Siberian coast which was more prone to melting. 
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Intensity of tropical cyclones to increase next century 

Why in News? 

 The intensity of cyclones, hurricanes and typhoons might increase in the next century due to global 

warming. 

Study Says 

 Scientist concluded that there could be a five per cent increase in maximum cyclonic wind speeds if the 

world warmed by two degree Celsius by 2100.  

 Wind speeds of a cyclone can peak at more than 300 kilometres per hour and cause damage to public 

infrastructure like electric poles, houses and vegetation. 

 Cyclones, hurricanes and typhoons are the same but named differently based on which ocean they form 

in. They are created by warm ocean waters. 

 Rising sea water levels will likely intensify the destructive impact of the cyclonic storms due to increased 

storm surges which inundate coastal areas during an ongoing storm, bringing in sea-water that decreases 

soil fertility and corrodes buildings. 

 To add to the misery, the amount of rainfall carried by the storms might also increase by an average of 14 

per cent due to the warming-fuelled increase in moisture in the atmosphere which can cause more intense 

floods. 

 Hurricane Dorian — a Category 5 storm — in September 2019 had drowned the Bahamas islands as it 

moved at a slow pace.  

 Slow moving storms generally carry more rainfall. Typically, a cyclone moving at around eight km per hr 

can cause up to 760 millimetres (mm) of rainfall. 

 There are other impacts of warming on tropical cyclones such as rapid intensification which could make 

them unpredictable and difficult to monitor.  

 Rapid intensification happens when there is an increase of maximum sustained winds of a cyclone by at 

least 55 kilometres per hour within 24 hours. 

 In 2020, Cyclone Amphan displayed rapid intensification when it developed from a cyclone (wind speeds 

of 70-80 km per hr) to a super cyclone (wind speeds in excess of 220 km per hr) in about 40 hours. 

 Stronger storms might occur in areas closer to the North and South Poles which means that seas in these 

regions are becoming warmer. Countries which had never felt the impacts of cyclones might start 

witnessing them. 
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Fungi could manipulate bacteria to enrich soil with nutrients 

 A team of researchers has discovered a distinct group of bacteria that may help 

fungi and plants acquire soil nutrients.  

 The findings could point the way to cost-effective and eco-friendly methods of 

enriching soil and improving crop yields, reducing farmers' reliance on conventional 

fertilizers. 

 Researchers know that arbuscular mycorrhizal (AM) fungi establish symbiotic 

relationships with the roots of 70% of all land plants.  

 In this relationship, plants trade fatty acids for the fungi's nitrogen and phosphorus. However, AM fungi 

lack the enzymes needed to free nitrogen and phosphorus from complex organic molecules. 

 The team examined bacteria living on the surfaces of long filament-like structures called hyphae, which 

the fungi extend into the soil far from their host plant. On hyphae from two species of fungi, the team 

discovered highly similar bacterial communities whose composition was distinct from those in the 

surrounding soil. 

 Just like the human gut or plant roots, the hyphae of AM fungi have their own unique microbiomes. 

 Enriching the soil for some of these bacteria could increase crop yields and, ultimately, reduce the need 

for conventional fertilizers along with their associated costs and environmental impacts. 

Space Debris 

Why in News? 

 Humans are polluting not just the planet, but also the space around it. 

Space, especially the Low Earth Orbit, is filled with space debris, which 

includes thousands of pieces of defunct satellites. Space agencies are 

scrambling to develop technologies to mitigate the threats posed by the 

debris. 

 One such initiative, called Elsa-D, was launched recently.  

History 

 Human journey into space began in 1957, when the Soviet Union (today’s Russia) launched Sputnik, the 

first ever artificial satellite.  

 Since then, thousands of rockets have been launched, which have put into space numerous satellites, 

spacecraft, and space stations.  
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 Not all of them are functional today, nor has everything been brought back to Earth. Several of them, their 

parts, and random objects such as nuts and bolts are still up there as space junk.  

 Worse, they are tumbling through space at a high speed putting functional satellites in Low Earth Orbit 

(LEO) at risk.  

 There are fears that collisions between debris could set off a chain reaction, with the result that LEO would 

become unusable. 

 A Japanese company launched one such initiative recently. Called Elsa-D, the mission intends to 

demonstrate a space debris removal system. 

MISSION ELSA-D 

 On March 22, 2021, a Soyuz rocket put 38 payloads into space. Among them was ‘The End-of-Life Services 

by Astroscale demonstration mission’ (Elsa-D), developed by a Japanese company called Astroscale. 

 It is the world’s first commercial mission to demonstrate a space debris removal system. 

 Elsa-D consists of two spacecraft: a 175-kg "servicer" and a 17-kg "client".  

 Client is the fake debris that the ‘servicer’ will have to release, grab, and repeat. 

What is the solution? 

 The solution involves steps to clean up the mess, mitigate damage, and avoid future debris. There are 

systems in place to track the debris and avert disasters. Various space organisations have been working on 

reducing the amount of trash by adopting better designs of rockets and other objects. For example, making 

rockets reusable could vastly cut down waste. 

 The UK’s TechDemoSat-1 (TDS-1), launched in 2014, was designed in such a way that once its mission is 

over, a system, like a parachute, would drag the satellite to re-enter the atmosphere and burn up. Some 

satellites at the end of their lifecyle are made to fall out of orbit and burn up in the atmosphere, provided 

they still have fuel left in them for the descent. Some satellites are sent even farther away from Earth. 

 Technologies to remove space junk are also being developed. Cleaning the debris that already exists comes 

at a high cost, because it will take multiple trips to remove objects from space. Other proposals include the 

use of a laser to remove debris by changing their course and making them fall towards the atmosphere of 

Earth and later burn up. 

 In December 2019, the European Space Agency awarded the first contract to clean up space debris. 

ClearSpace-1 is slated to launch in 2025. It aims to remove a 100-kg VEga Secondary Payload Adapter left 

by the rocket Vega flight VV02 in an 800-km orbit in 2013. A "chaser" will grab the junk with four robotic 

arms and drag it down to Earth's atmosphere where both will burn up. 
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Asian desert dust enhances Indian summer monsoon 

Why in News? 

 A new study now details how dust coming from the deserts in the West, Central and East Asia plays an 

important role in the Indian Summer Monsoon. 

Reverse effect 

 The researchers also explain how the Indian Summer Monsoon has 

a reverse effect and can increase the winds in West Asia to produce yet 

more dust. 

How? 

 Dust swarms from the desert when lifted by strong winds can absorb solar radiation and become hot.  

 This can cause heating of the atmosphere, change the air pressure, wind circulation patterns, influence 

moisture transport and increase precipitation and rainfall.  

 A strong monsoon can also transport air to West Asia and again pick up a lot of dust. The researchers say 

this is a positive feedback loop. 

 Not just the dust from the Middle East [West Asia], the Iranian Plateau also influences the Indian Summer 

Monsoon.  

 The hot air over the Iranian Plateau can heat the atmosphere over the plateau, strengthen the circulation 

over the deserts of the Arabian Peninsula and increase dust emission from the Middle East [West Asia]. 

Aerosols transported 

 The dust aerosols from deserts in West China such as the Taklamakan desert and the Gobi Desert can be 

transported eastward to eastern China and can influence the East Asia summer monsoon.  

 And in the southwest United States, we have some small deserts that influence the North African monsoon. 

Why study dust? 

 Many studies have shown that the dust emission scheme is extremely sensitive to climate change and 

understanding these mechanisms and effects of dust will help understand our monsoon systems in the 

face of global climate change. 
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Uranus emitting X-rays 

Why in News? 

 Uranus, the seventh planet from the sun is reflecting X-rays, says a new study by 

scientists.  

 This is the first time astronomers have detected X-rays from Uranus, which is also 

known as the 'sideways planet' because it rotates on its side, unlike any other planet 

in our solar system. 

 As part of this new study, scientists compared observations of the Chandra Space Telescope dating back 

to 2002 and 2017. 

 The Chandra program is managed by NASA's Marshall Space Flight Center and is a vital source of 

information for scientists examining the solar system, along with the Hubble Space Telescope. 

 The Sun could cause Uranus to emit X-rays. This is not entirely uncommon since scientists have already 

established that both Jupiter and Saturn scatter X-ray light given off by the sun. 

 The phenomenon is not much different from how Earth's atmosphere scatters the light of the Sun. 

 In the case of Saturn, scientists say the planet's rings themselves produce X-rays. This could also be the 

case with Uranus since its rings collide with charged particles such as electrons and protons that could 

cause the rings to glow in X-rays. 

 While the rotation and magnetic field axes of other planets in our solar system are almost perpendicular 

to the plane of their orbit, the rotation axis of Uranus is nearly parallel to its path around the Sun. 

Mango Variety That Bears Fruits Round the Year 

Why in News? 

 Shrikishan Suman (55 years), a farmer from Kota, Rajasthan, has 
developed an innovative mango variety which is a regular and round-
the-year dwarf variety of mango called Sadabahar, which is resistant 
to most major diseases and common mango disorders. 

About 

 The fruit is sweeter in taste, comparable to langra and being a 
dwarf variety, is suitable for kitchen gardening, high-density plantation, and can be grown in pots for some 
years too.  

 Besides, the flesh of the fruits, which is bourn round the year, is deep orange with sweet taste, and the 
pulp has very less fiber content which differentiates it from other varieties.  
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 For this evergreen variety developed, Shrikishan Suman was conferred the NIF’s 9th National Grassroots 
Innovation and Traditional Knowledge Award and subsequently recognised at various other fora.  

March was third warmest in 121 years 

Why in News? 

 March was third warmest in 121 years in terms of monthly average maximum temperature, the India 
Meteorological Department (IMD) said. 

 The observed monthly average maximum, minimum and mean temperature for the country as a whole 
during March this year are 32.65 degrees Celsius, 19.95 degrees Celsius and 26.30 degrees Celsius, 
respectively, against the normal 31.24 degrees Celsius, 18.87 degrees Celsius and 25.06 degrees Celsius 
based on the climatology period 1981-2010. 

 "The all India average monthly maximum temperature during March 2021 with 32.65 degrees Celsius is 
the warmest in the last 11 years, and third warmest in the last 121 years with 2010 and 2004 as the ever 
warmest and second warmest month with 33.09 degrees Celsius and 32.82 degrees Celsius, respectively". 

Brain waves measured using ear implants 

 For the first time, researchers at the University of Leuven, Belgium have succeeded in measuring brain 
waves directly through ear implants. These brain waves indicate how good or bad a person’s hearing is. 

 This finding to help manufacturers further develop smart hearing aids. It can measure larger brain 
responses than the traditional electrodes planted on the head. 

 An ear implant enables people with severe hearing loss to hear again.  

 Researchers believe that the new development can adjust the implant based on brain waves and help to 
get a measurement that does not depend on the user's input.  

 They also expect that audiologists can consult the data remotely and adjust the implant where necessary, 
without the user going through testing at the hospital. 

Overfishing of Atlantic cod 

 Overfishing likely did not cause the Atlantic cod, an iconic species, to evolve genetically and mature earlier. 

 Evolution has been used in part as an excuse for why cod and other species have not recovered from 
overfishing. 

 In the Northwest Atlantic Ocean, cod range from Greenland to Cape Hatteras, North Carolina. In U.S. 
waters, cod is most common on Georges Bank and in the western Gulf of Maine, but both fish stocks are 
overfished. Cod can reach 51 inches long, weigh up to 77 pounds and live more than 20 years.  

 Many debates over the last few decades have centered on whether cod have evolved in response to 
fisheries, a phenomenon known as fisheries-induced evolution. 
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 The concern has been that if the fish have evolved, they may not be able to recover even if fishing is 
reduced. 

 Cod populations with late-maturing individuals can produce more offspring and more effectively avoid 
predators. They are also better protected against climate variability, more stable and less likely to collapse. 

Lightning strikes will more than double in Arctic 

 In 2019, the National Weather Service in Alaska reported spotting the first-
known lightning strikes within 300 miles of the North Pole. Lightning strikes are 
almost unheard of above the Arctic Circle. 

 Arctic lightning strikes stand to increase by about 100 percent over 
northern lands by the end of the century as the climate continues warming. 

 By using future climate projections from multiple models used by the United Nations, the team estimated 
a significant increase in lightning strikes as a result of increases in atmospheric convection and more 
intense thunderstorms. 

 Fires, burn away short grasses, mosses, and shrubs that are important components of Arctic tundra 
ecosystems.  

 Such plants cover much of the landscape, and one thing they do is keep the seeds of trees from taking root 
in the soil.  

 After a fire burns away low-lying plants, however, seeds from trees can more easily grow on bare soil, 
allowing forests stands to expand north.  

 Evergreen forests will replace what's typically a snow-covered landscape; snow's white hue reflects 
sunlight back out into space, but darker forests absorb solar energy, helping warm the region even further. 

 More fires mean more permafrost—perennially frozen soil that defines much of the Arctic landscape—will 
melt as the fires strip away protective insulative layers of moss and dead organic matter that keep soils 
cool.  

 Permafrost stores a lot of organic carbon that, if melted out of the ice, will convert to greenhouse gases 
carbon dioxide and methane, which, when released, will drive even more warming. 

Size of Raindrops 

Why in News? 

 In a recent paper, Harvard researchers found that raindrops are remarkably similar across different 
planetary environments, even planets as drastically different as Earth and Jupiter.  

 Understanding the behavior of raindrops on other planets is key to not only revealing the ancient climate 
on planets like Mars but identifying potentially habitable planets outside our solar system. 
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 The humble raindrop is a vital component of the precipitation cycle for all planets. 

 An essential aspect of raindrop behavior, at least to climate modelers, is whether or not the raindrop makes 
it to the surface of the planet because water in the atmosphere plays a big role in planetary climate.  

 Too big and the drop will break apart due to insufficient surface tension, regardless of whether it's water, 
methane or superheated, liquid iron as on an exoplanet called WASP-76b. Too small and the drop will 
evaporate before hitting the surface. 

 Drop shapes are the same across different rain materials and primarily depend on how heavy the drop is. 

 Raindrops are actually spherical when small, becoming squashed as they grow larger until they transition 
into a shape like the top of a hamburger bun. Falling speed depends on this shape as well as gravity and 
the thickness of the surrounding air. 

 Evaporation speed is more complicated, influenced by atmospheric composition, pressure, temperature, 
relative humidity and more. 

Aluminum-anode batteries 

 Researchers have been exploring the use of low-cost materials to create rechargeable batteries that will 
make energy storage more affordable. Now, they have shown that a new technique incorporating 
aluminum results in rechargeable batteries that offer up to 10,000 error-free cycles. 

 This new kind of battery could provide a safer and more environmentally friendly alternative to lithium-
ion batteries, which currently dominate the market but are slow to charge and have a knack for catching 
fire. 

 Among the advantages of aluminum is that it is abundant in the earth's crust, it is trivalent and light, and 
it therefore has a high capacity to store more energy than many other metals.  

 However, aluminum can be tricky to integrate into a battery's electrodes. It reacts chemically with the glass 
fiber separator, which physically divides the anode and the cathode, causing the battery to short circuit 
and fail. 

 The researchers' solution was to design a substrate of interwoven carbon fibers that forms an even 
stronger chemical bond with aluminum.  

 When the battery is charged, the aluminum is deposited into the carbon structure via covalent bonding, 
i.e., the sharing of electron pairs between aluminum and carbon atoms. 

 While electrodes in conventional rechargeable batteries are only two dimensional, this technique uses a 
three-dimensional—or nonplanar—architecture and creates a deeper, more consistent layering of 
aluminum that can be finely controlled. 

 The aluminum-anode batteries can be reversibly charged and discharged one or more orders of magnitude 
more times than other aluminum rechargeable batteries under practical conditions. 
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Climate change shrinks marine life richness near equator 

Why in News? 

 While Cuba’s marine life has suffered from overfishing and pollution, there 
is mounting evidence that the warming of waters due to climate change may 
be taking a large toll as well — both off the island’s coast and globally. 

 Research finds that the total number of open-water species declined by 
about half in the 40 years up to 2010 in tropical marine zones worldwide. During that time, sea surface 
temperatures in the tropics rose nearly 0.2℃. 

 Climate change is already impacting marine species diversity distribution,” with changes being more 
dramatic in the Northern Hemisphere where waters have warmed faster. 

 While numerous factors like overfishing have impacted tropical species, the study found a strong 
correlation between species decline and rising temperature. Fish species diversity tended to either plateau 
or decline at or above 20℃. 

 While past studies have shown that ocean warming is driving some species to migrate to cooler waters, 
the new study attempts to gauge that impact more broadly. 

 The number of species attached to the seafloor remained somewhat stable in the tropics between the 
1970s and 2010. 

 Some were also found beyond the tropics, suggesting they had expanded their ranges. 

Robots made from stem cells of frogs 

 Researchers at Tufts University have developed robots from stem cells of 
frogs.  

 These robots are named Xenobots and they can self-heal after damage, 
record memories and work together in groups. 

 These biological robots can record information about their surroundings 
and move using cilia -- minute hairlike particles present on their surface. 

 Researchers say the soft-body living machines can have several applications in biomedicine and the 
environment. 

This season’s forest fires in Uttarakhand worrisome 

Why in News? 

 In just five days of April, Uttarakhand has recorded 361 incidents of forest fire that have damaged 567 
hectares, including 380 hectares of reserve forest areas. 

Why is the current situation worrisome? 
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 Every year forest fires begin in Uttarakhand in mid-February, which is the onset of spring when the trees 
shed dry leaves and the soil loses moisture due to a rise in temperature.  

 This ‘forest fire season’ continues usually till mid-June in the 
summer. In hilly areas, the surface gets drier faster than plains due to 
lower accumulation of rainwater. 

 According to experts, three factors cause spread of forest fire — 
fuel load, oxygen and temperature. Dry leaves are fuel for forest fires 
and its quantity this time is more than past years. 

 According to an official, due to lockdown there was very less human movement and field activity in the 
forest fire season like every year when inflammable leaves and woods are collected in forest areas near 
human habitats.  

 Dry leaves shed from trees in spring remained at the ground and the fuel load increased due to the same 
natural phenomenon in the year. 

 Following less rain in monsoon and almost nil rain in winters dried the soil and earth surface lost the 
moisture early this time.  

 Atmospheric temperature in March and April is also soaring in comparison to previous year. Strong wind 
velocity is spreading fire very fast in jungles. 

Light it up 

 Bose-Einstein condensate is a state of matter that occurs at extremely low temperatures.  

 A new study has shown a previously unknown phase transition in the Bose-Einstein condensate.  

 "The overdamped phase scientist observed corresponds to a new state of the light field". 

 The team writes that this can find applications in transmitting quantum-encrypted messages. 

Ancient innovation 

 About 105 thousand years ago, humans lived in coastal southern Africa as well as in the Kalahari basin 

about 600 km inland.  

 A study on the collection of objects such as calcite crystals and ostrich eggshells from the Basin showed 

that the early humans who lived inland were as innovative as those who lived near the coast.  

 The authors write that the shells may have been used for water storage and the crystals found a role in 

rituals. 
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Face vs brain shape 

 By studying the various genes in our body, an international team has identified 76 overlapping genetic 

locations that shape both our face and our brain.  

 But the team writes that this overlap is almost completely unrelated to that individual’s behavioural-

cognitive traits.  

 So it will be impossible to tell the risk of developing a neuropsychiatric disorder just by looking at a person’s 

face. 

Cool physics 

 Using special laser techniques, researchers from the European Organisation for Nuclear Research (CERN) 

have successfully shown the cooling of antimatter.  

 With this technique, they can address long-standing mysteries like: How does antimatter respond to 

gravity? Can antimatter help us understand symmetries in physics?.  

 These answers may fundamentally alter our understanding of our Universe. 

Net-Zero Goal 

Why in news? 

 The US President’s Special Envoy on Climate, is currently on a three-day visit to India trying to rekindle a 

climate change partnership. 

 In its bid to reclaim the global climate leadership, the US is widely expected to commit itself to a net-zero 

emission target for 2050 at the summit.  

 Several other countries, including the UK and France, have already enacted laws promising to achieve a 

net-zero emission scenario by the middle of the century. 

 The European Union is working a similar Europe-wide law, while many other countries including Canada, 

South Korea, Japan and Germany have expressed their intention to commit themselves to a net-zero 

future.  

 Even China has promised to go net-zero by 2060. 

 India, the world’s third biggest emitter of greenhouse gases, after the US and China, is the only major 

player holding out.  

The net-zero goal 
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 Net-zero, which is also referred to as carbon-neutrality, does not mean that a country would bring down 

its emissions to zero.  

 Rather, net-zero is a state in which a country’s emissions are compensated by absorption and removal of 

greenhouse gases from the atmosphere.  

 Absorption of the emissions can be increased by creating more carbon sinks such as forests, while removal 

of gases from the atmosphere requires futuristic technologies such as carbon capture and storage. 

 This way, it is even possible for a country to have negative emissions, if the absorption and removal exceed 

the actual emissions.  

 A good example is Bhutan which is often described as carbon-negative because it absorbs more than it 

emits. 

 It is being argued that global carbon neutrality by 2050 is the only way to achieve the Paris Agreement 

target of keeping the planet’s temperature from rising beyond 2°C compared to pre-industrial times.  

 Current policies and actions being taken to reduce emissions would not even be able to prevent a 3–4°C 

rise by the turn of the century. 

 Earlier, the discussions used to be on emission-reduction targets, for 2050 or 2070, for rich and developed 

countries, whose unregulated emissions over several decades are mainly responsible for global warming 

and consequent climate change. The net-zero formulation does not assign any emission reduction targets 

on any country. 

 Theoretically, a country can become carbon-neutral at its current level of emissions, or even by increasing 

its emissions, if it is able to absorb or remove more.  

 From the perspective of the developed world, it is a big relief, because now the burden is shared by 

everyone, and does not fall only on them. 

Dozen rare quadruply imaged quasars discovered 

Why in News? 

 A group of astronomers have discovered a dozen quasars that have been warped by a naturally occurring 

cosmic "lens" and split into four similar images.  

 This rare discovery increases the number of known quasars or quads by about 25 percent and can help 

determine the expansion rate of the universe and help address other mysteries. 

Quasars 
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 Quasars are extremely luminous cores of distant galaxies that are powered by supermassive black holes. 

Quadruply imaged quasars are rare, and the first quadruple image was discovered in 1985.  

 Over the past four decades, astronomers had found about fifty of these “quadruply imaged quasars” or 

quads for short, which occur when the gravity of a massive galaxy that happens to sit in front of a quasar 

splits its single image into four. 

Cosmological Dilemma 

 In recent years, a discrepancy has emerged over the precise value 

of the universe's expansion rate, also known as Hubble-Lemaître’s constant.  

 Two primary means can be used to determine this number:  

○ one relies on measurements of the distance and speed of objects in our local universe, and  

○ the other extrapolates the rate from models based on distant radiation left over from the birth of 

our universe called the cosmic microwave background.  

 The problem is that the numbers do not match.  

 The quasars lie in between the local and distant targets used for the previous calculations.  

 The new quasar quads, which the team gave nicknames such as "Wolf's Paw" and "Dragon Kite," will help 

in future calculations of Hubble-Lemaître’s constant and may illuminate why the two primary 

measurements are not in alignment. 

CSIR-CMERI Oxygen Enrichment Unit 

Why in News? 

 The CSIR-CMERI indigenously developed Oxygen enrichment unit works on the principle of Pressure Swing 

Adsorption (PSA) and utilizes Zeolite Columns to selectively remove nitrogen from air under certain 

pressure, thereby increasing the Oxygen Concentration.  

Oxygen Enrichment Unit 

 An Oxygen enrichment unit is a device, which concentrates the Oxygen 

from the air around us by selectively removing nitrogen to supply an oxygen-

enriched air.  

 The concentrated Oxygen is delivered to the patients, having respiratory 

diseases, through oxygen mask or nasal cannula.  
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 The device may be used in remote places, homes or hospital like facilities for patients with chronic 

obstructive pulmonary diseases (COPD), chronic hypoxemia and pulmonary edema.  

 It may be used as an adjunct treatment for severe sleep apnea (in conjunction with a continuous positive 

airway pressure unit). 

 The commercially available Oxygen Enrichment Units generally work till 8000 ft from sea level.  

 With an optional plug-in module, this unit can work upto the altitude of 14000 ft with a penalty on flow 

rate thereby making it very handy for the usage of the high altitude terrain battlefield in contingencies. 

New species from Arunachal 

Why in News? 

 A bird spotted in Arunachal Pradesh at an altitude higher than its recorded perch in adjoining China has 

become the 1,340th species of the bird family in India. 

 The three-banded rosefinch is a resident of southern China and a vagrant in Bhutan.  

 A team of scientists from Bombay Natural History Society (BNHS) spotted and photographed this rare 

species of bird in Arunachal Pradesh. 

 The three-banded rosefinch belongs to the family Fringillidae, which are seed-eating passerine birds with 

a distinctively conical bill. 

 They may be using the high altitude temperate coniferous forest of Arunachal Pradesh as a passage while 

migrating from China to Bhutan. 

 Since 2016, the bird checklist has increased by 104 species new to India. There were three additions to the 

checklist of India while the three-banded rosefinch was the fifth new species recorded during the current 

year. 

“Muon g-2” Experiment 

Why in News? 

 Fermilab, the American particle accelerator, has released first results from its “muon g-2” experiment.  

 These results spotlight the anomalous behaviour of the elementary particle called the muon. The muon is 

a heavier cousin of the electron and is expected to have a value of 2 for its magnetic moment, labelled “g”. 

 Now, the muon is not alone in the universe. It is embedded in a sea where particles are popping out and 

vanishing every instant due to quantum effects.  
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 So, its g value is altered by its interactions with these short-lived excitations. 

 The Standard Model of particle physics calculates this correction, called the anomalous magnetic moment, 

very accurately. 

 The muon g-2 experiment measured the extent of the anomaly, Fermilab announced that “g” deviated 

from the amount predicted by the Standard Model. That is, while the calculated value in the Standard 

model is 2.00233183620 approximately, the experimental results show a value of 2.00233184122. 

 They have measured “g” to an accuracy of about 4.2 sigma, when the results are combined with those 

from a 20-year-old experiment, which means the possibility that this is due to a statistical fluctuation is 

about 1 in 40,000. 

The g factor 

 The muon is also known as the fat electron. It is produced copiously in the Fermilab experiments and occurs 

naturally in cosmic ray showers.  

 Like the electron, the muon has a magnetic moment because of which, when placed in a magnetic field, it 

spins and precesses, or wobbles, slightly, like the axis of a spinning top.  

 Its internal magnetic moment, the g factor, determines the extent of this wobble. 

 As the muon spins, it also interacts with the surrounding environment, which consists of short-lived 

particles popping in and out of a vacuum. 

 The implications of this difference in the muon’s g factor can be significant.  

 The Standard Model is supposed to contain the effects of all known particles and forces at the particle 

level.  

 So, a contradiction of this model would imply that there exist new particles, and their interactions with 

known particles would enlarge the canvas of particle physics.  

 These new particles could be the dark matter particles which people have been looking out for, in a long 

time. These interactions make corrections to the g factor and this affects the precession of the muon. 

 If the measured g factor differs from the value calculated by the Standard Model, it could signify that there 

are new particles in the environment that the Standard Model does not account for.  

Indian ‘double mutant’ strain named B.1.617 

 The ‘double mutant’ virus that scientists had flagged last month as having a bearing on the spread of the 

pandemic in India, has a formal scientific classification: B.1.617. 
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 Other than a place on the coronavirus’s evolutionary history, it also brings focus on the role the variant 

may be playing in the pandemic. 

 The variant is common in India — and has a couple 

of defining mutations, E484Q and L425R, that enable 

them to become more infectious as well as evade 

antibodies.  

 Though these mutations have individually been 

found in several other coronavirus variants, the 

presence of both these mutations together have been 

first found in some coronavirus genomes from India. 

 Certain variants of the coronavirus, for instance, 

B.1.1.7 and B.1.351 — have been termed the ‘United 

Kingdom’ and ‘South Africa’ variant respectively 

because they have mutations associated with large spikes in these countries or reduce the efficacy of 

vaccines and are termed ‘Variants of Concern (VOC)’. 

Resistant to T cells 

 L452R, some studies show, could even make the coronavirus resistant to T cells, that are class of cells 

necessary to target and destroy virus-infected cells.  

 They are different from antibodies that are useful in blocking coronavirus particles and preventing it from 

proliferating. 

 So far, only three global VOCs have been identified: the U.K. variant, the South African and the Brazilian 

(P.1) lineage.  

NanoSniffer 

Why in News? 

 Union Education Minister launched NanoSniffer, the world’s first 

Microsensor based Explosive Trace Detector (ETD) developed by NanoSniff 

Technologies, an IIT Bombay incubated startup.  

About 

 This home-grown Explosive trace detector device (ETD) - NanoSniffer can 

detect explosives in less than 10 seconds and it also identifies and categorizes explosives into different 

classes.  
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 It detects all classes of military, conventional and homemade explosives. NanoSniffer gives visible & 

audible alerts with sunlight-readable color display. 

 NanoSniffer has successfully passed Pune based DRDO’s High Energy Materials Research Laboratory 

(HEMRL) testing and has also been tested by the country’s elite counter-terror force National Security 

Guard (NSG). 

Non-uniformity of Himalayas foresees significantly large earthquake events 

Why in News? 

 Scientists have found that the Himalayas are not uniform 

and assume different physical and mechanical properties in 

different directions – a property present in crystals called 

anisotropy which could result in significantly large earthquake 

events in the Himalayas. 

 The NW region of India, an area covering Garhwal and 

Himachal Pradesh, has been hit by four destructive moderate 

to great earthquakes since the beginning of the 20th century 

-- the Kangra earthquake of 1905, the Kinnaur earthquake of 

1975, the Uttarkashi earthquake of 1991, and the Chamoli 

earthquake of 1999.  

 These seismic activities manifest large-scale subsurface deformation and weak zones, underlining the need 

for deeper insights into the ongoing deformation beneath these tectonically unstable zones. 

Study Findings 

 The joint study using seismic waves from 167 earthquakes recorded by 20 broadband seismic stations 

deployed in the Western Himalaya suggested that the major contribution of the anisotropy is mainly 

because the strain induced by the Indo-Eurasia collision (going on since 50 million years) and deformation 

due to the collision is found to be larger in the crust than in the upper mantle.  

 The inhomogeneity along the Himalayas influences the stressing rate is because of variation in the 

geometry of the Main Himalayan Thrust (MHT) system, and it controls the rupture size during the 

earthquake.  

 This lack of homogenous physical and mechanical properties of the Himalayas could help explore new 

perspectives about deformations taking place at the Himalaya-Tibet crustal belt involved in the formation 

of the Himalayan Mountains. 

 

http://www.gesreporter.com/


 

        28                                                      http://www.gesreporter.com/         © GES Reporter 

 

New Physics in Neutrino experiments 

Why in News? 

 Sanjib Kumar Agarwalla, Associate Professor, Institute of Physics (IOP), Bhubaneswar, a Swarnajayanti 

Fellow of the Department of Science & Technology (DST) will unravel the fundamental properties of 

massive neutrinos and explore the interesting signals of New physics in upcoming high-precision neutrino 

oscillation experiments. 

Till Now 

 Over the last two decades, several world-class experiments have firmly established the phenomenon of 

neutrino flavor oscillation which implies that neutrinos have mass and they mix with each other.  

 Since neutrinos are massless in the new particle physics, also called Basic Standard Model of particle 

physics, there is a need to invoke BSM physics to accommodate non-zero neutrino mass and mixing.  

 Several interesting BSM scenarios such as sterile neutrinos, non-standard neutrino interactions, neutrino 

decays, dark matter - neutrino secret interactions, and so on may affect the production, propagation, and 

detection of neutrinos. 

Sajib’s working on 

 Sanjib will probe these BSM effects at very high (TeV-PeV) energies (beyond the reach of modern colliders) 

by detecting astrophysical neutrinos from cosmic distances using giant neutrino telescopes such as Ice 

Cube at the South Pole, future Ice Cube-Gen2, and KM3NeT in the Mediterranean Sea.  

 Plans to investigate these BSM scenarios at low (MeV-GeV) energies using accelerator and atmospheric 

neutrinos travelling terrestrial distances.  

 Future high-precision accelerator long-baseline neutrino oscillation experiments such as DUNE in USA, 

T2HK in Japan, and atmospheric neutrino experiment at the upcoming India-based Neutrino Observatory 

(INO) facility are supposed to measure the mass-mixing parameters with a precision of around a few %, 

and therefore, these upcoming experiments may be sensitive to various sub-leading BSM affects, which 

Sanjib is going to explore with his group at IOP. 

 His research is global and in tune with the international research program in neutrino physics.  

 He will investigate the role of high-energy astrophysical neutrinos detected by big neutrino telescopes to 

reveal new fundamental particles and interactions, probing energy and distance scales far exceeding those 

accessible in the laboratory.  

 He will study how various BSM scenarios may affect the outcome of currently running and upcoming high-

precision neutrino oscillation experiments.  
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Skunk-like mammal 

Why in News? 

 A fossil of a skunk-like mammal that lived during the age of 

dinosaurs has been discovered in Chilean Patagonia, adding 

further proof to recent evidence that mammals roamed that part 

of South America a lot earlier than previously thought. 

 A part of the creature’s fossilized jawbone with five teeth attached were discovered close to the famous 

Torres del Paine national park. 

 Christened Orretherium tzen, meaning ‘Beast of Five Teeth’ in an amalgam of Greek and a local indigenous 

language, the animal is thought to have lived between 72 and 74 million years ago during the Upper 

Cretaceous period, at the end of the Mesozoic era, and been a herbivore. 

 Prior to its discovery, and the teeth of the Magallanodon baikashkenke, a rodent-like creature, in the same 

area last year, only mammals living between 38 and 46 million years ago had been found in the 

southernmost tip of the Americas. 

 The finds are critical to completing the evolutionary puzzle of the Gondwanatheria, a group of long-extinct 

early mammals that co-existed with dinosaurs. 

NASA's Mars Odyssey spacecraft 

Why in News? 

 NASA's Mars Odyssey spacecraft launched 20 years ago on April 7, 

has made it the oldest spacecraft still working at the Red Planet.  

 The orbiter, which takes its name from Arthur C. Clarke's classic sci-

fi novel "2001: A Space Odyssey", was sent to map the composition 

of the Martian surface in 2021 . 

 The feasibility of humans traveling to Mars was also the focus of an 

instrument aboard Odyssey that measured how much space radiation astronauts would have to contend 

with before it stopped working in 2003. 

 The most complete global maps of Mars were made using Odyssey's infrared camera, called the Thermal 

Emission Imaging System, or THEMIS. 
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Jupiter's aurora activity 

Why in News? 

 Auroral displays continue to intrigue scientists, whether the bright lights shine over Earth or over another 

planet. The lights hold clues to the makeup of a planet's magnetic field and how that field operates. 

 Research done with a newly developed global magnetohydrodynamic model of Jupiter's magnetosphere 

provides evidence in support of a previously controversial and criticized idea that put forward in a 2010 

paper—that Jupiter's polar cap is threaded in part with closed magnetic field lines rather than entirely with 

open magnetic field lines, as is the case with most other planets in our solar system. 

 Open lines are those that emanate from a planet but trail off into space 

away from the sun instead of reconnecting with a corresponding location in the 

opposite hemisphere. 

 On Earth, for example, the aurora appears on closed field lines around an 

area referred to as the auroral oval. It's the high latitude ring near—but not at—

each end of Earth's magnetic axis. 

 Within that ring on Earth, however, and as with some other planets in our solar system, is an empty spot 

referred to as the polar cap.  

 It's a place where magnetic field lines stream out unconnected—and where the aurorae rarely appear 

because of it.  

 Think of it like an incomplete electrical circuit in our home: no complete circuit, no lights. 

 Jupiter, however, has a polar cap in which the aurora dazzles. 

 The arrival at Jupiter of NASA's Juno spacecraft in July 2016 provided images of the polar cap and aurora. 

 Research revealed a largely closed polar region with a small crescent-shaped area of open flux, accounting 

for only about 9 percent of the polar cap region. The rest was active with aurora, signifying closed magnetic 

field lines. 

 Jupiter, it turns out, possesses a mix of open and closed lines in its polar caps. 

 Jupiter's aurorally active polar cap could, for example, be due to the rapidity of the planet's rotation—once 

every 10 hours compared to Earth's once every 24 hours—and the enormity of its magnetosphere.  

 Both reduce the impact of the solar wind, meaning the polar cap magnetic field lines are less likely to be 

torn apart to become open lines. 
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'Doomsday Glacier' 

Why in News? 

 For the first time, researchers have been able to obtain data from underneath Thwaites Glacier, also known 

as the "Doomsday Glacier." They find that the supply of warm water to the glacier is larger than previously 

thought, triggering concerns of faster melting and accelerating ice flow. 

 With the help of the uncrewed submarine Ran that made its way under Thwaites glacier front, the 

researchers have made a number of new discoveries. 

 The submersible has, among other things, measured the strength, temperature, salinity and oxygen 

content of the ocean currents that go under the glacier. 

Impacts global sea level 

 The ice sheet in West Antarctica accounts for about ten percent of the 

current rate of sea level rise; but also the ice in West Antarctica holds the 

most potential for increasing that rate because the fastest changes 

worldwide are taking place in the Thwaites Glacier.  

 Due to its location and shape, Thwaites is particularly sensitive to warm and salty ocean currents that are 

finding their way underneath it. 

 This process can lead to an accelerated melting taking place at the bottom of the glacier and inland 

movement of the so-called grounding zone, the area where the ice transitions from resting on the seabed 

to floating in the ocean. 

First measurements performed 

 In the study, the researchers present the results from the submersible that measured strength, 

temperature, salinity and oxygen content of the ocean currents that go under the glacier. 

 The results have been used to map the ocean currents underneath the floating part of the glacier.  

 The researchers discovered that there is a deep connection to the east through which deep water flows 

from Pine Island Bay, a connection that was previously thought to be blocked by an underwater ridge. 

World Homeopathy Day 

 The world homeopathy day is celebrated each year on April 10.  

 This day is celebrated to honor the birth of the father of the Homeopathy system of medicines Dr. Samuel 

Hahnemann.  
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 Born in Paris, France, he was a German physician, who was an acclaimed scientist, a great scholar, and 

linguist.  

 He discovered the way to heal through the use of homeopathy. 

 Theme: This year the theme of the day in India is, “Homeopathy- Roadmap for Integrative Medicine”. 

What is Homeopathy? 

 The way to heal by the doctrine of 'similia similibus curantur' i.e likes are cured by likes.  

 In homoeopathy a person is usually cured by triggering their body’s own healing mechanisms. This 

important form of medicine is based on the theory the any type of sickness can be cured by inducing 

symptoms similar to it by using medicines made out of natural ingredients.  

How do astronauts write in space? 

 During the height of the space race in the 1960s, NASA scientists figured that pens could not function in 

space. So, they spent millions of dollars developing a pen that could write in space, while their Soviet 

counterparts used the humble pencil. 

 This story has been floating around the Internet for way too long. However, it is just a myth. 

The truth 

 According to NASA historians, NASA astronauts also used pencils.  

 In 1965, NASA ordered 34 mechanical pencils from Houston's Tycam 

Engineering Manufacturing, Inc. at the rate of $128.89 per pencil.  

 When the public got to know about these rates, there was an outcry, and NASA had to find something 

much cheaper for its astronauts to use. 

The pencil loses out 

 The pencil wasn’t an ideal choice for writing in space because its tip could flake and break off, drifting in 

microgravity with the potential to harm an astronaut or an equipment.  

 Apart from this, pencils are flammable, and NASA wanted to avoid anything flammable aboard a 

spacecraft. 

And the pen? 

 Regular pens that work on Earth did not work in space because they rely on gravity for the flow of ink to 

the nib. This was understood quite early by scientists and hence astronauts used pencils.  
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The saviour 

 Around the time NASA was embroiled in the mechanical pencils controversy, Paul C. Fisher of the Fisher 

Pen Co. designed a ballpoint pen that could work in space. 

 His company invested one million dollars to fund, design, and patent the pen on its own. 

 Fisher’s pen operated seamlessly, not just in space, but also in a weightless environment, underwater, in 

other liquids, and in temperatures ranging from -50 F to +400 F. 

 The company offered the pen to NASA, but the space agency was hesitant to buy it due to the mechanical 

pencil controversy. 

 However, a few years later, after rigorous testing, NASA agreed to equip its astronauts with the space pen. 

Indus and Ganges river dolphins  

Why in News? 

 Detailed analysis of South Asian river dolphins has revealed that the Indus 

and Ganges River dolphins are not one, but two separate species. 

Divergent species 

 Currently, they are classified as two subspecies under Platanista gangetica and this needs a revision. The 

study estimates that Indus and Ganges river dolphins may have diverged around 550,000 years ago. 

 The international team studied body growth, skull morphology, tooth counts, colouration and genetic 

makeup. 

DNA analysis 

 To collect mitochondrial DNA, one would normally use skin samples or blood and hair. 

 But in this instance, researchers didn’t really have access to fresh tissue samples. 

 So they got ancient DNA out of skulls and skeletons, which were 20 to 30 to even 150 years old. Looking at 

the sequences in the DNA, it was quite clear that the Ganges dolphins and the Indus dolphins were quite 

different. 

 The Ganges dolphin is a Schedule I animal under the Indian Wildlife (Protection) Act 1972, and has been 

included in Annexure – I of Convention on International Trade in Endangered Species (CITES), so one cannot 

transfer any tissue or sample to foreign countries without getting CITES permission from the Competent 

Authority of Government of India.” 
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Conservation status 

 The Indus and Ganges River dolphins are both classified as ‘Endangered’ species by the International Union 

for Conservation of Nature (IUCN).  

 Physical barriers such as dams and barrages created across the river reduced the gene flow to a great 

extent making the species vulnerable;  

 River flow is also declining very fast as river water is being diverted through the barrages and this has 

affected the dolphin habitats.  

 Previously fishermen used to hunt dolphins and use their oil as bait, but though that practice of directed 

killing has stopped and they are not being hunted intentionally they end up as accidental catches.  

 Also, before the 1990s, we had oar boats and country boats; but now mechanised boats are also causing 

accidental injury to the dolphins.” 

How did ancient marine creatures breathe? 

 A major milestone in evolutionary history occurred about 370 million years ago – the water-to-land 

transition – when a certain fish species converted its fins to limbs and modified its respiratory organ for 

air-breathing.  

So how did the creatures breathe when in water?  

 A new study (Science Advances) has found evidence of advanced breathing organs in 450-million-year-old 

sea creatures called Trilobites. 

 Fossil studies showed that trilobites used gill-like structures hanging off their thighs to breathe.  

 This went unnoticed for decades as scientists thought the upper branch of the leg was non-respiratory just 

like the upper branch seen in present-day crustaceans. 

 The gill structures were just 10 to 30 microns wide. For comparison, a human hair is about 100 microns 

thick. 

 The researchers write that blood would have filtered through chambers in these tiny structures and helped 

pick up oxygen. They note that this ancient gill is similar to those found in present-day crabs and lobsters. 
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IIT research may improve lithium-ion battery performance 

Why in News? 

 Researchers from IIT Guwahati have developed a technique to improve the performance of rechargeable 

lithium-ion batteries, which power most of the portable devices used today. 

What are lithium ion batteries? 

 The 2019 Nobel Prize in Chemistry was jointly awarded to Stanley 

Whittingham, John Goodenough and Akira Yoshino for work that led to the 

development of lithium-ion batteries, which are used in most mobile phones, 

smartphones, tablets, laptops and power banks, among other devices.  

 The first commercially viable Li-ion battery was created by Yoshino in 1985 who developed on Whittingham 

and Goodenough’s work.  

 The Royal Swedish Academy of Sciences notes that the foundation of the lithium-ion battery was laid 

during the oil crisis of the 1970s, around which time Whittingham started working on developing methods 

that could lead to fossil fuel-free energy technologies. 

 Today, most Electrical Vehicles (EV) use Li-ion batteries as well, but are slowly reaching their theoretical 

limits of being able to provide roughly up to 300-watt hour per kilogram of energy.  

 These batteries can also be used to store solar and wind power, which means that with their widespread 

use it may even be possible to live in a fuel free society. 

 Even so, some of the disadvantages of Li-ion batteries include their susceptibility to overheating and their 

being prone to damage at high voltages since they are made with flammable and combustible materials.  

 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. 

So, what have the researchers now developed? 

 Researchers from IIT Guwahati have developed a technique which can precisely estimate one of the most 

important battery internal states known as SOC, short for state of charge.  

 SOC reflects the remaining capacity of the battery, that is how much more charge can be withdrawn from 

the battery before it gets fully discharged.  

 The knowledge of remaining capacity helps to optimize battery’s capacity utilization, prevent overcharging 

and undercharging of the battery, increases its lifespan, reduces cost, and ensures safety of the battery 

and its surroundings. 
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Are there alternatives to Li-ion batteries? 

 In 2019, the Johns Hopkins Applied Physics Laboratory developed a Lithium-ion battery that does not catch 

fire. 

 Earlier in January 2020, researchers from Australia claimed that they developed the world’s most efficient 

lithium-sulfur (Li-S) battery, capable of powering a smartphone for five continuous days — the equivalent 

of an electric car being able to drive a distance of over 1,000 km. 

 While the materials used in the Li-S batteries are not different from those in Li-ion batteries, the Australian 

researchers 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. 

 Li-S batteries are generally considered the successors of 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 commercialising these batteries, mainly due 

to their short life cycle and poor instantaneous power capabilities. 

La Soufriere volcano 

Why in News? 

 The Caribbean island of Saint Vincent has recently declared a red alert and issued an evacuation order for 

northern areas after seismologists warned that the La Soufrière volcano shows signs of an imminent 

eruption. 

 La Soufriere volcano has fired an enormous amount of ash and hot gas in the biggest explosive eruption 

yet since volcanic activity began on the eastern Caribbean island of St. Vincent. 

 "Pyroclastic flows" at La Soufriere could possibly cause destruction 

and devastation of areas close to the volcano. 

 Pyroclastic flows "contain a high-density mix of hot lava blocks, 

pumice, ash and volcanic gas. They move at very high speed down 

volcanic slopes, typically following valleys". 

 This eruption was the first by the La Soufrière volcano since April 1979. 

 La Soufrière is located on the largest island of the St. Vincent and the Grenadines chain. 

 The eastern Caribbean has 19 live volcanoes, 17 of those located on 11 islands. The remaining two are 

located underwater near Grenada, including one called Kick 'Em Jenny that has been active in recent years.  
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 The most active volcano of all is Soufriere Hills in Montserrat, which has erupted continuously since 1995, 

destroying the capital of Plymouth and killing at least 19 people in 1997. 

Ultraviolet levels and the risk of death from Covid-19 

Why in News? 

 Researchers from the University of Edinburgh compared all recorded deaths from Covid-19 in the 

continental US from January to April 2020 with ultraviolet levels for 2,474 US counties for the same time 

period. 

Findings 

 The study (British Journal of Dermatology) found that people living in areas with the highest level of 

exposure to UV had a lower risk of dying from Covid-19 compared with those with lower levels. 

 The analysis was repeated in England and Italy with the same results. 

 The researchers took into account factors such as age, ethnicity, socioeconomic status. 

Ingenuity Mars Helicopter 

Why in News? 

 NASA’s Ingenuity Helicopter, which was sent to Mars strapped to the 

Perseverance rover, will take its first experimental flight on the Red Planet 

on or after April 14, the space agency has announced. 

 Ingenuity, a 1.8-kilogram rotorcraft, will become the first helicopter to fly 

on another planet. 

 The helicopter was carried along with the Perseverance rover last year on July 30 from Cape Canaveral in 

Florida, and landed at the Jezero Crater on Mars on February 18 this year. 

What is the Ingenuity Mars Helicopter? 

 The helicopter’s mission is experimental in nature and completely independent of the rover’s science 

mission – which is searching for signs of ancient life and collecting samples of rock and sediment in tubes 

for potential return to Earth by later missions. 

 Ingenuity is able to fly using counter-rotating blades that spin at about 2,400 rpm.  

 It has a wireless communication system, and is equipped with computers, navigation sensors, and two 

cameras. It is solar-powered, able to charge on its own. 
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 The helicopter project’s chief engineer is J (Bob) Balaram, a graduate of IIT Madras who later went on to 

work at NASA. 

Sturgeon 

Why in News? 

 Illegal sale of sturgeon, one of the most endangered species in the world, is rampant in the lower Danube 

region, especially in Bulgaria, Romania, Serbia and Ukraine, according to a report released by the World 

Wildlife Fund (WWF). 

Report Says 

 The fish species are poached for their meat and caviar, which is 

considered a delicacy. 

 The report is the first market survey that quantifies the scale of the 

illegal trade.  

 Sturgeons have existed since the time of dinosaurs, for about 200 million years.  

 Some of the species can grow up to eight metre in length and live more than a century. They are called 

‘living fossils’ because their appearance has altered very little over the years. 

 Because the sturgeons live for so many years, mature late and spawn with long intervals, they take long to 

recover from environmental and human pressures, according to WWF.  

 This makes them great indicators for the health of the river and other ecological parameters. 

The report made the following recommendations: 

 Enhanced controls of domestic trade; 

 Control of CITES caviar labelling requirements; 

 Improved inter-agency cooperation and coordination; 

 Increased border controls; 

 Use of State-of-the-art forensic analysis; and 

Conducting more and recurrent market surveys. 
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Rare European vultures being poisoned by livestock drug 

Why in News? 

 A recently approved veterinary drug has been confirmed as the cause of 

death of a vulture in Spain.  

 The anti-inflammatory agent diclofenac has already been banned in India, 

Pakistan, Nepal and Bangladesh after it was found to kill vultures that ate the 

carcasses of cattle treated with the drug.  

 Tens of millions of vultures are believed to have died in this way with some species declining by a staggering 

99.9% in parts of south Asia. 

 Nevertheless diclofenac was approved in Spain and other European nations because farmers, drug 

companies and regulators argued that cattle carcasses were disposed of differently in Europe than in India.  

 This meant vultures would not be able to eat meat tainted with diclofenac. 

 Europe has four species of vulture: bearded, cinereous, Egyptian and griffon vultures. Recent research has 

also found that diclofenac not only kills vultures but is fatal to eagles of the genus Aquila whose members 

include the golden eagle and the Spanish imperial eagle.  

 There are only about 300 pairs of imperial Spanish eagles left. 

 In south Asia, the species of vulture that were worst-affected by the introduction of diclofenac in the late 

20th century included long-billed, slender-billed and oriental white-rumped vultures.  

 The white-rumped was once thought to be the most abundant large bird of prey in the world with a 

population of many millions of birds. By 2016, their numbers had dropped to around 10,000. 

 In India, Nepal and Bangladesh, dead cattle were left to rot without vultures to consume their flesh.  

 Packs of feral dogs grew to fill the ecological gap and the risk of rabies also rose as a consequence, health 

experts said. Similarly, populations of crows increased, which raised the risk of infections being passed 

from them to poultry and humans. 

 As a result of this avian attrition, the use of diclofenac, as an anti-inflammatory treatment for livestock, 

was outlawed in India in 2006 (though it is still sold in small doses as an anti-inflammatory agent and 

painkiller for humans).  

 Nevertheless, despite its past ecological impacts, it was approved for veterinary use in Spain and Italy 

several years ago. 
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Airborne plastic pollution 

 Microplastic pollution is now “spiralling around the globe”, 

according to a study of airborne plastic particles. 

 The researchers said human pollution has led to a global plastic 

cycle, akin to natural processes such as the carbon cycle, with plastic 

moving through the atmosphere, oceans and land. The result is the 

“plastification” of the planet. 

 The analysis calls plastic pollution one of the most pressing environmental issues of the 21st century.  

 It indicates that the billions of tonnes of plastic discarded into the oceans and land and being broken down 

into tiny pieces are being thrown back into the air by road traffic and winds over seas and farmland. 

 People are already known to breathe, drink and eat microplastics and the other research suggests levels 

of pollution will continue to rise rapidly.  

 The inhalation of particles can be irritating to lung tissue and lead to serious diseases. 

 Roads were the dominant factor in the western US, linked to about 85% of the microplastics in the air. 

These are likely to include particles from tyres and brake pads on vehicles, and plastics from litter that had 

been ground down.  

 The oceans were estimated to be the source of about 10% of the airborne plastics in western US, and soils 

5%. 

 At a global level this suggested that while roads are also likely to be the dominant driver of airborne plastics 

in Europe, South America and Australia, plastic particles blown up from fields may be a much bigger factor 

in Africa and Asia. 

 The modelling showed that smaller microplastics can remain in the atmosphere for a week, long enough 

to be blown across continents. It also showed plastic pollution will be falling on Antarctica. 

Farthest Gamma-ray Emitting Active Galaxy 

Why in News? 

 Astronomers have discovered a new active galaxy identified as the farthest gamma-ray emitting galaxy 

that has so far been stumbled upon.  

 This active galaxy called the Narrow-Line Seyfert 1 (NLS1) galaxy, which is about 31 billion light-years away, 

opens up avenues to explore more such gamma-ray emitting galaxies that wait to meet us. 
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 Ever since 1929, when Edwin Hubble discovered that the Universe is expanding, it has been known that 

most other galaxies are moving away from us.  

 Light from these galaxies is shifted to longer (and 

this means redder) wavelengths - in other words, it is red-

shifted. Scientists have been trying to trace such red-shifted 

galaxies to understand the early Universe. 

 Scientists from ARIES in collaboration with 

researchers from other institutions, studied around 25,000 

luminous Active galactic nuclei (AGN) from the Sloan Digital 

Sky Survey (SDSS), a major optical imaging and spectroscopic survey of astronomical objects in-operation 

for the last 20 years and found a unique object that emits high-energy gamma rays located at a high redshift 

(more than 1).  

 They identified it as a gamma-ray emitting NLS1 galaxy, which is a rare entity in space. 

 Powerful relativistic jets, or sources of particles in the Universe traveling nearly at speed to light, are usually 

produced by AGN powered by large black holes and hosted in a giant elliptical galaxy.  

 However, detection of gamma-ray emission from NLS1 challenges the idea of how relativistic jets are 

formed because NLS1s are a unique class of AGN that are powered by black hole of low mass and hosted 

in spiral galaxy.  

 As of today, gamma-ray emission has been detected in about a dozen NLS1 galaxies, which are a separate 

class of AGN identified four decades ago.  

 All of them are at redshifts lesser than one, and no method was present till date to find NLS1 at redshifts 

larger than one. This discovery opens up a new way to find gamma-ray emitting NLS1 galaxies in the early 

Universe. 

 For the research, the scientists used one of the largest ground-based telescopes in the world, the 8.2 m 

Subaru Telescope located at Hawaii, USA.  

 They helped establish a new method to find high redshift NLS1 galaxies that were not known previously by 

comparing different emission lines in their spectra.  

 The new gamma-ray emitting NLS1 was formed when the Universe was only about 4.7 billion years old as 

compared to its current age of about 13.8 billion years. 
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mRNA-based COVID-19 vaccine - HGCO19 

Why in News? 

 The Department of Biotechnology (DBT), Ministry of Science & Technology has announced that it has 

approved additional funding towards clinical studies of India's first of its kind' mRNA-based COVID-19 

vaccine - HGCO19, developed by Pune-based biotechnology company Gennova Biopharmaceuticals Ltd. 

○ This funding has been awarded under the 'Mission COVID Suraksha- The Indian COVID-19 Vaccine 

Development Mission' by DBT's dedicated Mission Implementation Unit at Biotechnology Industry 

Research Assistance Council (BIRAC) after multiple rounds of evaluation of all the applications that were 

submitted in response to the 'Request for Expression of Interest (REOI)'under Mission COVID Suraksha for 

the 'Development of COVID-19 vaccine candidate(s)'. 

Testings 

 HGCO19 has already demonstrated safety, immunogenicity, 

neutralization antibody activity in the rodent and non-human primate 

models.  

 The neutralizing antibody response of the vaccine in mice and non-

human primates was comparable with the sera from the convalescent 

patients of COVID-19. 

About mRNA Vaccines 

 mRNA vaccines are considered safe as mRNA is non-infectious, non-integrating in nature, and degraded by 

standard cellular mechanisms.  

 They are highly efficacious because of their inherent capability of being translatable into the protein 

structure inside the cell cytoplasm.  

 Additionally, mRNA vaccines are fully synthetic and do not require a host for growth, e.g., eggs or bacteria.  

 Therefore, they can be quickly manufactured inexpensively under cGMP conditions to ensure their 

"availability" and "accessibility" for mass vaccination on a sustainable basis. 

About DBT 

 The Department of Biotechnology (DBT), under the Ministry of Science & Technology, promotes and 

accelerates the development of biotechnology in India, including growth and application of biotechnology 

in the areas of agriculture, healthcare, animal sciences, environment, and industry. 

About BIRAC: 
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 Biotechnology Industry Research Assistance Council (BIRAC) is a not-for-profit Section 8, Schedule B, Public 

Sector Enterprise, set up by the Department of Biotechnology (DBT), Government of India as an Interface 

Agency to strengthen and empower the emerging Biotech enterprise to undertake strategic research and 

innovation, addressing nationally relevant product development needs. 

About Gennova 

 Gennova Biopharmaceuticals Ltd., headquartered in Pune, India, is a biotechnology company dedicated to 

the research, development, production, and commercialization of biotherapeutics to address life-

threatening diseases across various indications.  

Indian Rhino Vision 2020 (IRV2020)  

Why in News? 

 The ambitious Indian Rhino Vision 2020 (IRV2020) came to a close recently with the release of two rhinos 

— an adult male and a female — in Assam’s Manas National Park transported from Pobitora Wildlife 

Sanctuary about 185 km to the east. 

About 

 Designed in 2005, the IRV2020 is believed to have achieved its target of attaining a population of 3,000 

rhinos in Assam.  

 But the plan to spread the Rhinoceros unicornis across four protected areas beyond Kaziranga National 

Park, Orang National Park and Pobitora could not materialise. 

 The ears of the translocated rhinos have been notched according to the International Union for 

Conservation of Nature’s Species Survival Commission and Asian Rhino Specialist Group’s guidelines for 

identification and monitoring. 

Saviour of Manas 

 Assam had at least five rhino-bearing areas till the 1980s. Better conservation efforts helped maintain the 

population of the one-horned herbivore in Kaziranga, Orang and Pobitora, but encroachment and poaching 

wiped the animal out of Manas and Laokhowa Wildlife Sanctuary. 

 The lesser-known Laokhowa slipped under the radar of international watchdogs. Manas, in focus for the 

near-extinction of the pygmy hog, lost the World Heritage Site tag it received in 1985 along with Kaziranga 

from the UNESCO. 

 The translocated rhinos helped Manas National Park get back its World Heritage Site status in 2011.  
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Indian jumping ants 

 Few species in the animal kingdom can change the size of their 

brain. Fewer still can change it back to its original size. Now 

researchers have found the first insect species with that ability: Indian 

jumping ants. 

 In contrast to their cousins, Indian jumping ants colonies do not 

perish once their queen dies. Instead, “chosen” workers take her place 

– with expanded ovaries and shrunken brains – to produce offspring. 

But, if a worker’s “pseudo-queen” status is somehow revoked, their bodies can bounce back. 

 Typically, whether an ant will be a worker or a queen is decided at the larval stage.  

 If fed generously and given the right hormones, the ant has the chance to become a big queen.  

 If not, then it is stuck with a career as a sterile worker deprived of the opportunity to switch – unless it’s 

part of a species such as the Indian jumping ant. 

 Social insects such as ants typically inhabit a caste-based society – the queen reigns as the sole reproducer 

by secreting pheromones that thwart female worker ants from laying eggs. 

 The other ants work hard: foraging and hunting for food, cleaning, caring for the young and defending the 

nest. 

 But unlike typical colonies that wither away on the death of their queen, Indian jumping ant colonies are 

functionally immortal. 

Rare Earth Minerals 

 There are an estimated 1.4bn cars on the world’s roads today. Around 78m new cars are sold every year. 

To head off the worst effects of climate change, every single one will need to go electric eventually. 

 In each car, for instance, there is roughly a kilogram of magnet providing the motion needed to fire engines 

and electrify windows. Roughly 30% of this material is made up of rare earth material known as 

neodymium and praseodymium (NdPr). 

 This material is three times stronger and a tenth the size of conventional magnets – and essential to the 

process. In 2016, Japanese car manufacturer Honda tried and failed to build a hybrid vehicle without rare 

earths.  

 Over the next decade the use of NdPr in electric vehicle magnets alone is projected to soak up 40% of total 

demand. 
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Rare earths 101 

 Rare earths are a clutch of 15 minerals from the lanthanide series of the periodic table, though this number 

is extended to include scandium and yttrium.  

 These are minerals that occur in low concentrations and in geological formations that can make extracting 

them costly. 

 A rare earth like neodymium begins life as a mineral encased in another mineral.  

 Once pulled from the ground, the rock has to be crushed and cracked – a process that involves heating the 

material to break the chemical bonds that bind it together.  

 After that comes “leaching”, where a chemical wash is used to dissolve the rare earth so it can then be 

gathered up as a concentrate. From there is refined into a pure oxide ready for manufacture. 

 Australia contributed 17,000 tons of rare earths to the global supply last year.  

 That is nothing compared to the world’s largest supplier, China, which produced a whopping 140,000 tons 

of rare earths. 

 Alone, China accounts for 58% of the world’s supply and the majority of the world’s refining capacity, 

thanks to its control of the intellectual property around the process and ability to run these industrial 

operations cheap and dirty.  

 The only other refinery outside of mainland China is found in Malaysia and is operated by the Australian 

company Lynas Resources. 

Human cells grown in monkey embryos 

 Monkey embryos containing human cells have been produced in a 

laboratory, a study has confirmed, spurring fresh debate into the 

ethics of such experiments. 

 The embryos are known as chimeras, organisms whose cells come 

from two or more “individuals”, and in this case, different species: a 

long-tailed macaque and a human. 

 In recent years researchers have produced pig embryos and sheep embryos that contain human cells – 

research they say is important as it could one day allow them to grow human organs inside other animals, 

increasing the number of organs available for transplant. 

 The word chimera comes from a beast in Greek mythology that was said to be part lion, part goat and part 

snake. 
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 The study reveals how the scientists took specific human foetal cells called fibroblasts and reprogrammed 

them to become stem cells. These were then introduced into 132 embryos of long-tailed macaques, six 

days after fertilisation. 

Protection Rules For Exotic Animals Not Included In WPA 

 The Delhi High Court issued an order directing the Centre to take a decision on framing rules to confer 

protection for exotic animals that are currently not under the purview of the Wildlife (Protection) Act, 

1972. 

 The court’s order came in response to a petition filed by animal rights group, People for the Ethical 

Treatment of Animals (PETA) India about the status of a male hippopotamus rescued from the Asiad Circus 

in Uttar Pradesh. 

 Through its petition, the group also requested that the court direct the Union Ministry of Environment, 

Forest and Climate Change to expand the Central Zoo Authority’s purview to include all exotic wild animals, 

including hippos, birds, and others who aren’t currently protected under the Wildlife (Protection) Act, 

1972. 

Fresh water is turning saltier 

 Introducing salt into the environment — for de-icing roads, fertilising farmlands and other purposes — 

releases toxic chemicals that pose a threat to freshwater supply system. 

 This is known as freshwater salinization syndrome (FSS) or the effects of introduced salts can poison 

drinking water and increase chloride concentrations over time,. 

 The research claimed that an increase in concentration of chloride on a global scale: Passaic river in New 

Jersey has turned saltier in 30 years. 

According to the research, FSS is caused by: 

 Road salts 

 Human-accelerated weathering of infrastructure, rocks and soils 

 Sea-level rise and saltwater intrusion 

 Evaporative concentration of salt ions from hydrologic modifications and climate 

 Disturbance of vegetation and local groundwater hydrology 

 Up to 220 million people globally are at risk of exposure to elevated levels of arsenic in groundwater, which 

can also be mobilised by saltwater intrusion primarily in Asia. 
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 The study noted the risks of exposure to co-occurring, multiple heavy metals in drinking water in 

developing countries. 

 More than 57 per cent of India’s groundwater was contaminated with nitrate, fluoride and arsenic, 

according to an analysis of the government data in the State of India’s Environment in Figures, 2020. 

 Groundwater in at least 249 districts in 18 states and Union territories was found to be saline 

 Approximately 70 per cent of the Earth is covered by water; only about 2.5 per cent of that is fresh water. 

A new super-Earth detected orbiting a red dwarf star 

 In recent years there has been an exhaustive study 

of red dwarf stars to find exoplanets in orbit around them.  

 These stars have effective surface temperatures 

between 2400 and 3700 K (over 2000 degrees cooler than 

the Sun), and masses between 0.08 and 0.45 solar masses. 

  In this context, a team of researchers has 

discovered a super-Earth orbiting the star GJ 740, a red 

dwarf star situated some 36 light years from the Earth. 

 The planet orbits its star with a period of 2.4 days and its mass is around 3 times the mass of the Earth.  

 Because the star is so close to the Sun, and the planet so close to the star, this new super-Earth could be 

the object of future researches with very large diameter telescopes towards the end of this decade.  

 "This is the planet with the second shortest orbital period around this type of star. The mass and the period 

suggest a rocky planet, with a radius of around 1.4 Earth radii, which could be confirmed in future 

observations with the TESS satellite. 

 The Kepler mission, recognized at one of the most successful in detecting exoplanets using the transit 

method (which is the search for small variations in the brightness of a star caused by the transit between 

it and ourselves of planets orbiting around it), has discovered a total of 156 new planets around cool stars.  

 From its data it has been estimated that this type of stars harbors an average of 2.5 planets with orbital 

periods of less than 200 days. 

 Cool stars are also an ideal target for the search for planets via the radial velocity method. This method is 

based on the detection of small variations in the velocity of a star due to the gravitational attraction of a 

planet in orbit around it, using spectroscopic observations.  
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 The main difficulty of this method is related to the intense magnetic activity of this type of stars, which can 

produce spectroscopic signals very similar to those due to an exoplanet. 

India’s first bat with sticky disks 

Why in News? 

 Meghalaya has yielded India’s first bamboo-dwelling bat with sticky disks, taking the species count of the 

flying mammal in the country to 130. 

About 

 The disk-footed bat (Eudiscopus denticulus) was recorded in the 

north-eastern State’s Lailad area near the Nongkhyllem Wildlife 

Sanctuary, about 1,000 km west of its nearest known habitat in 

Myanmar. 

 There are a couple of other bamboo-dwelling bats in India. But the 

extent of adaptation for bamboo habitat in this species is not seen in the others. 

 The newly-recorded bat was presumed to be a bamboo-dwelling species, but its flattened skull and 

adhesive pads helped in identifying it as the disk-footed known from specific localities in southern China, 

Vietnam, Thailand and Myanmar. 

 The flattened skull and sticky pads enabled the bats to roost inside cramped spaces, clinging to smooth 

surfaces such as bamboo internodes. The disk-footed bat was also found to be genetically very different 

from all other known bats bearing disk-like pads. 

Cuba is developing five homegrown Covid vaccines 

Why in News? 

 Communist-run island nation of Cuba plans to develop and export its own Covid-19 vaccines by the end of 

the year. So far, the country has announced five coronavirus vaccine candidates, two of which are in their 

final phase 3 trials. 

 Their Soberana 2 vaccine appears to be highly effective and is entering the final stage of clinical trials. If 

the trials are successful, Cuba will become the only Latin American country to develop its own coronavirus 

vaccine. 

Cuba’s Covid-19 vaccine programme 

 At present, Cuba has a total of five vaccine candidates in the works, with names that have a bit of a political 

message in them. Two of the vaccines are called ‘Soberana’ — the Spanish word for sovereignty. 
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 Another has been named ‘Abdala’, after a poem written by the hero of the Cuban revolution Jose Marti.  

 The fifth vaccine, ‘Mambisa’, refers to the Cuban guerrillas who fought for freedom against the Spanish, 

and is administered as a nasal spray. Two of these — Soberana 2 and Abdala — are in their final phase 

three trials. 

How do the Soberana 2 and Abdala vaccines work? 

 Both the Soberana 2 and Abdala vaccines are conventional conjugate vaccines, which means that a part of 

the coronavirus spike protein is fused with a carrier molecule in order to boost both efficacy and stability. 

Rise of atmospheric carbon dioxide continues 

Why in News? 

 We are within a whisker of 420ppm, 50% more than the 280ppm of pre-industrial times, before we began 

to burn oil and coal in significant quantities. 

 When carbon dioxide levels were last at this level, 3.6m years ago, sea levels were 20 metres higher and 

vast areas now covered in ice were forested.  

 Land where many of our coastal cities now stand and much of our food is grown were deep under water. 

Large areas in the tropics would have been uninhabitable because they would have been too hot. 

 Just as alarming as the carbon dioxide levels are those of methane, 30 times as potent a greenhouse gas. 

Despite pandemic-induced reductions in industrial activity last year, methane levels produced from 

fracking activities, leaky pipelines, cattle ranching as well as melting permafrost rose faster than at any 

time since records began 40 years ago. 

Microbes are ‘unknown unknowns’ despite being vital to all life 

 A new study has highlighted how little is known about 

microbes – the hidden majority of life on Earth. 

 Life on the planet relies on an enormous quantity of 

bacteria, fungi and other tiny organisms. They generate oxygen, 

keep soils healthy and regulate the climate. Microbes play a crucial 

role in food production, such as cheese, beer, yoghurt and bread. 

 But despite their importance to human life and the health of the Earth, a new scientific paper has shown 

our “profound ignorance” of microbial biodiversity and how it is changing. 

http://www.gesreporter.com/


 

        50                                                      http://www.gesreporter.com/         © GES Reporter 

 

 Many plant and animal populations are rapidly decreasing, with about 1 million species at risk of extinction, 

according to a 2019 UN-backed report. Plants and animals are counted over time to monitor how their 

populations change. 

 Microbes are often found in extreme environments – surviving at the bottom of the ocean, frozen deep 

inside glaciers and even inside a toxic volcanic lake – making them hard to study. Although poorly 

understood, bacteria and other tiny organisms are widespread in the deep biosphere below the Earth’s 

surface. 

 Microbes in the human body have been linked to conditions from obesity and type 2 diabetes to food 

intolerances and anxiety.  

 But the consequences for the planet of humanity’s ignorance about how microbial life is changing is also 

unclear, the study finds. 

 About 90% of the ocean’s total weight of organisms is microbes, according to the 2010 Census of Marine 

Life. Microbes are critical in carbon capture, they breakdown organic matter and form the basis of the food 

web. 

 Viruses such as Covid-19 and other microbes, such as the Yersinia pestis bacterium responsible for bubonic 

plague, can cause illnesses and are increasingly linked to the destruction of the natural world. 

Understanding changes in the abundance and diversity of microbes is important for understanding the 

health of the planet. 

Real-time Monitoring Of Himalayan Glacial Catchments 

Why in News? 

 Satellite-based real-time monitoring of Himalayan glacial catchments would improve understanding of 

flood risk in the region and help inform an early flood warning system that could help curb disaster and 

save human lives, says a recent study. 

 This should be the future strategy to reduce loss of human lives during glacial lake outburst floods (GLOF), 

said a study carried out by scientists from IIT Kanpur.  

 Temperature and the numbers of extreme rainfall events are rising at an increased rate because of climate 

change. Suitably called Earth's “Third Pole”, the Himalayan region is home to the largest ice mass outside 

of the planet's Polar Regions.  

 The glaciers in the Himalayas are melting at a faster rate creating new lakes and expanding the existing 

ones.  

 Besides, the rising temperatures and extreme precipitation events make the region increasingly prone to 

a variety of natural hazards, including devastating glacial lake outburst floods (GLOFs). 
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 GLOFs occur when either a natural dam containing a glacial lake bursts or when the lake's level suddenly 

increases and overflows its banks, leading to catastrophic downstream destruction.  

 The surge of meltwater in mountain streams is most commonly caused by cloud-burst events during the 

monsoon season (June–July–August) time frame.  

Project Kuiper satellites 

Why in News? 

 Amazon has secured an agreement with space launch firm, United 

Launch Alliance (ULA), to support the deployment of its Project Kuiper 

satellites. 

 As Amazon’s first launch partner, ULA’s nine Atlas V launch vehicles 

will help deploy some of Amazon’s broadband satellites to low Earth orbit (LEO).  

 The company plans to use “multiple launch vehicles and launch partners” to support the deployment of all 

the 3,236 broadband satellites approved by the US Federal Communication Commission. 

 ULA’s Atlas V holds a 100% success rate in more than 85 launches that include NASA missions like the 

launch of the Perseverance Rover to Mars and OSIRIS-REx, which travelled to the asteroid Bennu and is 

bringing a small sample back to Earth for study. 

 Its small, low-cost customer terminal for Project Kuiper, capable of delivering speeds up to 400 Mbps. 

 Meanwhile, Elon Musk’s SpaceX plans to bring Starlink service to most parts of the globe by the end of 

2021, and everywhere by next year.  

 The aerospace company also wants to connect Starlink service to moving vehicles such as ships, planes and 

trucks. 

Eastern India most vulnerable to climate change 

 The greenest part of India is the most vulnerable to climate change, a study by two Indian Institutes of 

Technology (IITs) and the Bengaluru-based Indian Institute of Science (IISc) has revealed. 

 Along with Chhattisgarh in central India, Jharkhand, Mizoram, Odisha, Assam, Bihar, Arunachal Pradesh, 

and West Bengal — all in the eastern part of the country — are the eight most vulnerable States that 

require prioritisation of adaptation interventions. 

 Tamil Nadu and Kerala are among seven States that are the least vulnerable but there’s more to it meets 

the eye.  
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 The vulnerability indices (VIs) for these States range from the lowest of 0.419 for Maharashtra to 0.468 for 

Uttarakhand. 

 The report on ‘Climate vulnerability assessment for adaptation planning in India using a common 

framework’ was conducted in 2019-2020 across 29 States “considering the erstwhile Jammu and Kashmir”.  

 It was part of a capacity building programme under the National Mission on Sustaining the Himalayan 

Ecosystem and National Mission on Strategic Knowledge for Climate Change. 

 The major drivers for the vulnerability of all the States included lack of forest area per 1,000 rural 

population, lack of crop insurance, marginal and small operational land holding, low density of health 

workers, low participation of women in the workforce, yield variability of food grains, and a high proportion 

of the population below the poverty line. 

 Jharkhand, with the highest VI of 0.674, topped the list of States most vulnerable to climate change. Among 

the drivers of its vulnerability is the high incidence of vector-borne diseases, high yield variability of food 

grains, and low road and rail density. 

 Some of Jharkhand’s drivers were found relevant for second-placed Mizoram. But while this northeastern 

State had the highest density of healthcare workers per 1,000 people, less than 8% of them were found to 

be doctors. 

 The primary issue with Odisha, which took the third spot, was the prevalence of marginal and small 

operational landholdings. 

 60% of 612 districts (covering the same geographical area as the current 718) assessed are in Assam, Bihar 

and Jharkhand, in that order. Of these districts most vulnerable to climate change, 24 are in Assam with 

Karimganj topping the list. 

 The Climate Change Program of SPLICE (Strategic Programs, Large Initiatives and Coordinated Action 

Enabler) Division of the Department of Science and Technology coordinated the report in partnership with 

the Swiss Agency for Development and Cooperation, Embassy of Switzerland. 

Arackar Licanantay 

Why in News? 

 Scientists studying Chile's parched Atacama desert, the world's driest, 

have discovered the remains of a previously unknown species of dinosaur that 

millions of years ago lived among lush greenery in what is now a moonscape 

of rock and sand. 
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 Chilean geologist unearthed the remains of Arackar licanantay, which means "Atacama bones" in the Kunza 

language, 75 kilometers south of the desert city of Copiapó. The so-called titanosaur had a small head and 

long neck and tail, as well as an unusually flat back compared with others like it. 

 Recent paleontological studies suggest Arackar lived amid flowering plants, ferns and palm trees during 

the Cretaceous period 66-80 million years ago. Parts of the Atacama today, by contrast, have gone without 

rain for one hundred years and support little plant or animal life. 

 The discovery of a titanosaur on the west side of South America's Andes Mountains is rare, though several 

species have been found in Argentina and Brazil, further east. 

 Arackar also appears smaller in size compared with some other titanosaurs. The Argentinosaurus, 

discovered on the east side of the Andes in neighbouring Argentina, was more than four times as long. 

Need Only One Vaccine Dose 

Why in News? 

 People who have recovered from Covid-19 had a robust antibody response after the first mRNA vaccine 

dose, but little immune benefit after the second dose. 

Findings 

 The researchers findings suggest that only a single vaccine dose may be needed to produce a sufficient 

antibody response.  

 The team found that those who did not have Covid-19 did not have a full immune response until after 

receiving their second vaccine dose, reinforcing the importance of completing the two recommended 

doses for achieving strong levels of immunity. 

 The researchers said their findings suggest that only a single vaccine dose may be needed to produce a 

sufficient antibody response.  

 The team found that those who did not have Covid-19 did not have a full immune response until after 

receiving their second vaccine dose, reinforcing the importance of completing the two recommended 

doses for achieving strong levels of immunity. 

 This study investigated how memory B cell responses differ after vaccination in people who previously 

experienced infection, compared to those who have not had Covid-19. 

 Previous Covid-19 mRNA vaccine studies on vaccinated individuals have focused on antibodies more than 

memory B cells. 
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 Memory B cells are a strong predictor of future antibody responses, which is why it’s vital to measure B 

cell responses to these vaccines.  

 This effort to examine memory B cells is important for understanding long-term protection and the ability 

to respond to variants. 

Vaccine that targets multiple coronaviruses 

Why in News? 

 Using a new platform, scientists have developed a Covid-19 vaccine that they say could offer protection 

against not only existing and future strains of the SARS-CoV-2 coronavirus, but also other coronaviruses. 

How it’s different 

 It involves synthesising DNA that directs the production of a piece of the virus. This can instruct the immune 

system how to mount an immune response against the virus. 

 The vaccine, targets a part of the virus’s spike protein called the fusion peptide. This compound is 

essentially universal among coronaviruses, and has not been observed to differ at all in the many genetic 

sequences of SARS-CoV-2 obtained from around the world. 

 Other Covid-19 vaccines do not appear to be specifically targeting the fusion peptide. 

 Most vaccines in development target either the entire spike protein, or just the receptor binding domain 

(RBD). 

 While antibodies against the RBD can provide good neutralising activity, there can be mutations in the RBD 

that decrease somewhat the effectiveness of the antibodies. 

 The virus has evolved to be able to continue to live even in the presence of an immune response. 

How it works 

 There are other vaccines that instruct the creation of a part of the virus. For example, mRNA vaccines such 

as those developed by Pfizer-BioNTech and Moderna, both in use in the US, deliver mRNA (messenger 

RNA) carrying instructions for creating the spike protein of the coronavirus.  

 The idea is that when the real virus attacks, the immune system will recognise the spike and mount a 

response. 

 In the new platform, once DNA encoding for the fusion peptide has been synthesised, it is inserted into 

another small circle of DNA, called a plasmid, which can reproduce within bacteria.  
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 The DNA plasmid is introduced into bacteria; this technique uses the bacteria E coli. 

Oxygen Therapy 

Why in News? 

 The ongoing second surge in Covid-19 cases has seen a huge rise in the demand for supplemental oxygen. 

When does a Covid-19 patient need oxygen support? 

 A small proportion of Covid-19 patients need oxygen support, 

when shortness of breath progresses to a more acute condition.  

 Most patients with Covid-19 have a respiratory tract infection, and 

in the most severe cases their symptoms can include shortness of breath.  

 In a small proportion of such cases, this can progress to a more severe and systemic disease characterised 

by Acute Respiratory Distress Syndrome (ARDS). 

How does Covid-19 trigger shortness of breath? 

 Shortness of breath occurs because of the way Covid-19 affects the patient’s respiratory system.  

 The lungs enable the body to absorb oxygen from the air and expel carbon dioxide.  

 When a person inhales, the tiny air sacs in the lungs — alveoli — expand to capture this oxygen, which is 

then transferred to blood vessels and transported through the rest of the body. 

 Respiratory epithelial cells line the respiratory tract. Their primary function is to protect the airway tract 

from pathogens and infections, and also facilitate gas exchange. And the SARS-CoV-2 coronavirus can infect 

these epithelial cells. 

 To fight such infection, the body’s immune system releases cells that trigger inflammation. When this 

inflammatory immune response continues, it impedes the regular transfer of oxygen in the lungs. 

Simultaneously, fluids too build up.  

 Both these factors combined make it difficult to breathe. Low levels of oxygen triggered by Covid-19 are 

inflammatory markers, which include elevated white blood cell counts and neutrophil counts. 

Interspecies Chimera 

 Scientists have now grown monkey embryos containing human stem cells for the first time, raising several 

ethical questions.  
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 Fertilised eggs extracted from monkeys (Macaca fascicularis) were injected with human extended 

pluripotent stem cells.  

 Out of the injected 132 embryos, three survived 19 days after fertilisation.  

 Scientists hope that such hybrids could be used as models for drug tests and to grow organs for transplants. 

Honey history 

 Researchers studying pot fragments from 12 archaeological sites in Central Nigeria were in for a sweet 

surprise when they found that it contained beeswax.  

 It implied that the Nok people who lived in the region about 3,500 years ago consumed honey and also 

heated the wax to be used as a coating for the cooking pots or to store honey. 

Marine magic 

 Inspired by the porous and layered cuttlefish bone, researchers have 3D printed new microstructures and 

materials that show many adaptations.  

 The team hopes that this can help 3-D print implants for injuries.  

 The implants would more closely mimic the porous nature of the human bone and would promote the 

growth of the bone itself inside the scaffold.  

 As the bone grows, the scaffold biodegrades, and if everything goes well, in the end, the scaffold is gone, 

and the patient has new bones in the right places. 

It's all in the gut 

 There is a connection between sugar, mosquitoes and malaria.  

 A new study has shown that when mosquitoes are given a sugar diet, it increases the abundance of a 

particular bacteria in the mosquito's gut.  

 This in turn raises the gut’s pH and leads to an increase in the number of malaria-causing parasites in its 

midgut.  

 This finding may help in the development of new preventive strategies. 
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SpaceX rocket 

Why in News? 

 For the first time, NASA is putting its trust in a recycled 

SpaceX rocket and capsule for a crew. 

 This will be SpaceX’s third crew flight for NASA from 

Florida's Kennedy Space Center in under a year.  

 The commercial flights ended the U.S.'s reliance on Russian rockets launched from Kazakhstan to get 

astronauts to and from the space station after the shuttles retired. 

Some highlights of the SpaceX flight: 

 Use, recycle, repeat: Both the Dragon capsule and Falcon rocket for this mission have soared once before. 

 The capsule launched the first SpaceX crew last May, while the rocket hoisted the second set of astronauts, 

who are still at the space station. 

 For SpaceX, recycling is key to space exploration, lowering costs, increasing flights and destinations, and 

allowing more kinds of people to jump on board.  

 Each capsule is designed to launch at least five times with a crew. 

High-risk Artificial Intelligence Uses 

 European Union officials unveiled proposals for reining in high-risk uses of artificial intelligence such as live 

facial scanning that could threaten people's safety or rights. 

About 

 The draft regulations from the EU's executive commission include rules on 

the use of the rapidly expanding technology in activities such as choosing school, 

job or loan applicants.  

 They also would ban artificial intelligence outright in a few situations, such as “social scoring” and systems 

used to manipulate human behaviour. 

 EU officials are taking a “risk-based approach” as they try to balance the need to protect rights such as 

data privacy against the need to encourage innovation. 

 The proposals also include a prohibition in principle on “remote biometric identification,” such as the use 

of live facial recognition on crowds of people in public places, with exceptions only for narrowly defined 

law enforcement purposes such as searching for a missing child or a wanted person. 
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 The draft regulations say chatbots and deepfakes should be labelled so people know they are interacting 

with a machine. 

Earth Day 2021 

 Earth Day is observed on April 22 every year. Earth Day gains 

significance with each passing year as the global climate crisis worsens.  

 Earth Day brings millions of peopple together as it gives an 

opportunity for all stakeholders to create awareness and work together on 

critical issues like global warming, pollution and the vanishing forest cover 

among others.  

 In 1990, Earth Day became an ''environmental movement, working with more than 75,000 partners in over 

192 countries to drive positive action for our planet''. 

Earth Day 2021 theme 

 Restore Our Earth is the theme for Earth Day 2021. 

Chiral Materials 

 In nature, many molecules possess a property called chirality, which means that they cannot be 

superimposed on their mirror images (like a left and right hand). 

 Chirality can influence function, impacting a pharmaceutical or enzyme's effectiveness, for example, or a 

compound's perceived aroma. 

 Now, a new study is advancing scientists' understanding of another property tied to chirality: How light 

interacts with chiral materials under a magnetic field. 

 Prior research has shown that in such a system, the left- and right-handed forms of a material absorb light 

differently, in ways that mirror one another when light flowing parallel to an external magnetic field 

changes direction, adopting an anti-parallel flow. This phenomenon is called magneto-chiral dichroism 

(MChD). 

 The new findings changes this. 

 The first theoretical predictions of MChD for light appeared in 1980s. Since then, an increasing number of 

observations of the effect have been reported, but no quantitative analysis was possible to confirm 

whether the underlying theory of MChD is correct. 

 The new study puts forward detailed measurements on two well-defined model systems, and advanced 

quantum-chemical calculations on one of them. 
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‘Biodegradable’ plastics 

 Biodegradable plastics have been advertised as one solution to the plastic 

pollution problem bedeviling the world, but today's "compostable" plastic 

bags, utensils and cup lids don't break down during typical composting and 

contaminate other recyclable plastics, creating headaches for recyclers.  

 Most compostable plastics, made primarily of the polyester known as 

polylactic acid, or PLA, end up in landfills and last as long as forever plastics. 

 University of California scientists have now invented a way to make these compostable plastics break down 

more easily, with just heat and water, within a few weeks, solving a problem that has flummoxed the 

plastics industry and environmentalists. 

 The new technology should theoretically be applicable to other types of polyester plastics, perhaps 

allowing the creation of compostable plastic containers, which currently are made of polyethylene, a type 

of polyolefin that does not degrade. 

 The new process involves embedding polyester-eating enzymes in the plastic as it's made.  

 These enzymes are protected by a simple polymer wrapping that prevents the enzyme from untangling 

and becoming useless.  

 When exposed to heat and water, the enzyme shrugs off its polymer shroud and starts chomping the plastic 

polymer into its building blocks—in the case of PLA, reducing it to lactic acid, which can feed the soil 

microbes in compost.  

 The polymer wrapping also degrades. 

India-U.S. climate partnership 

Why in News? 

 Prime Minister announced that India and the U.S. were launching an energy and climate partnership during 

U.S. President Leaders Summit on Climate, a two-day gathering that included 40 heads of state and 

government. 

Goal 

 Its goal would be to “mobilise finance and speed clean energy deployment; demonstrate and scale 

innovative clean technologies needed to decarbonise sectors, including industry, transportation, power, 

and buildings; and build capacity to measure, manage, and adapt to the risks of climate-related impacts. 
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 The partnership will proceed along two main tracks: the strategic clean energy partnership and the climate 

action and finance mobilisation dialogue, which will build on and subsume a range of existing processes. 

 NDCs or Nationally Defined Contributions are targets defined by each country to help achieve the Paris 

Agreement’s objective of keeping global warming to considerably below 2 degrees Celsius, preferably 1.5 

degrees Celsius. India is targeting a 2030 GDP emissions intensity ( i.e., volume of emissions per unit of 

GDP) that is 33%-35% below 2005 levels.  

 It also seeks to have 40% of power generated from non-fossil fuel sources by 2030.  

 Although China, the U.S. and India are the top three emitters of CO2 in absolute terms, the U.S. has a much 

greater per capita emission statistic than China and India.  

 U.S. will cut emissions by up to 52% by 2030 

 U.S. President announced that the U.S. would cut its greenhouse gas emissions by 50%-52% by 2030 

relative to 2005 levels. 

 The U.S. would double, by 2024, its annual financing commitments to developing countries, including a 

tripling of its adaptation finance by 2024. 

 The new target announcements at a ‘Leaders Summit on Climate’. 

 The emissions targets — part of the Paris Agreement on climate — are non-binding and the details of how 

they will be achieved are not available.  

 However, in announcing the targets, the Biden administration is hoping to encourage other countries to 

increase their commitments.  

 Financing announcements are part of a $100 billion a year commitment from developed countries to 

developing countries for the period 2020-25. 

China will phase down coal consumption over 2026-2030 

 China will start to phasedown coal consumption over the 2026-2030 period as part of its efforts to reduce 

climate-warming greenhouse gas emissions. 

 China will strictly limit the increase in coal consumption over the 14th five-year plan period (2021-2025) 

and phase it down in the 15th five-year plan period (2026-2030). 

  China's coal consumption, by far the highest in the world, will reach a peak in 2025 and start to fall 

thereafter. 

http://www.gesreporter.com/


 

        61                                                      http://www.gesreporter.com/         © GES Reporter 

 

 China announced last year that it would bring its emissions to a peak before 2030 and become carbon 

neutral by 2060. 

 China's energy regulator would aim to reduce the share of coal in its total energy mix to less than 56% this 

year, but it remains one of the only major economies to approve new coal projects. 

NASA’s Mars rover makes oxygen 

 NASA has logged another extraterrestrial first on its latest 

mission to Mars: converting carbon dioxide from the Martian 

atmosphere into pure, breathable oxygen. 

 The unprecedented extraction of oxygen, literally out of 

thin air on Mars, was achieved by an experimental device aboard 

Perseverance, a six-wheeled science rover that landed on the Red 

Planet on February 18 after a seven-month journey from Earth. 

 In its first activation, the toaster-sized instrument dubbed MOXIE, short for Mars Oxygen In-Situ Resource 

Utilisation Experiment, produced about 5 grams of oxygen, equivalent to roughly 10 minutes’ worth of 

breathing for an astronaut. 

How does it work? 

 The instrument works through electrolysis, which uses extreme heat to separate oxygen atoms from 

molecules of carbondioxide, which accounts for about 95% of the atmosphere on Mars. 

 The remaining 5% of Mars’ atmosphere, which is only about 1% as dense Earth’s, consists primarily of 

molecular nitrogen and argon. Oxygen exists on Mars in negligible trace amounts. 

 But an abundant supply is considered critical to eventual human exploration of the Red Planet, both as a 

sustainable source of breathable air for astronauts and as a necessary ingredient for rocket fuel to fly them 

home. 

 The volumes required for launching rockets into space from Mars are particularly daunting. 

 According to NASA, getting four astronauts off the Martian surface would take about 7 metric tons of 

rocket fuel, combined with 25 metric tons of oxygen. 

 Astronauts living and working on Mars would require perhaps one metric ton of oxygen between them to 

last an entire year. 

 MOXIE is designed to generate up to 10 grams per hour as a proof of concept, and scientists plan to run 

the machine at least another nine times over the next two years under different conditions and speeds. 
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 The first oxygen conversion run came a day after NASA achieved the historic first controlled powered flight 

of an aircraft on another planet with a successful take-off and landing of a miniature robot helicopter on 

Mars. 

 Like MOXIE, the twin-rotor chopper dubbed Ingenuity hitched a ride to Mars with Perseverance, whose 

primary mission is to search for fossilised traces of ancient microbes that may have flourished on Mars 

billions of years ago. 

Oxford Malaria vaccine 

 A vaccine against malaria has been shown to be highly 

effective in trials in Africa, holding out the real possibility of 

slashing the death toll of a disease that kills 400,000 mostly small 

children every year. 

 The vaccine, developed by scientists at the Jenner Institute 

of Oxford University, showed up to 77% efficacy in a trial of 450 

children in Burkina Faso over 12 months. 

 The hunt for a malaria vaccine has been going on the best 

part of a century.  

 One, the Mosquirix vaccine developed by GlaxoSmithKline, 

has been through lengthy clinical trials but is only partially effective, preventing 39% of malaria cases and 

29% of severe malaria cases among small children in Africa over four years. It is being piloted by the World 

Health Organization in parts of Kenya, Ghana and Malawi. 

 The Oxford vaccine is the first to meet the WHO goal of 75% efficacy against the mosquito-borne parasite 

disease.  

Astronomers map asteroid’s 22m-year journey to Earth 

 Astronomers have reconstructed the 22m-year-long voyage of an asteroid that hurtled through the solar 

system and exploded over Botswana, showering meteorites across the Kalahari desert. 

 It is the first time scientists have traced showering space rock to its source – in this case Vesta, one of 

largest bodies in the asteroid belt that circles the sun between Jupiter and Mars. 

 The six-tonne asteroid punched into Earth’s atmosphere at 37,000mph in June 2018 and broke apart above 

the central Kalahari game reserve, creating a fireball nearly as bright as the sun.  

 Immediate searches of the presumed landing site found a small meteorite, which was named Motopi Pan. 
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 The snapshots of the asteroid, named 2018LA, from three telescopes set far apart on the Earth’s surface 

allowed the astronomers to reconstruct the rock’s trajectory and pinpoint its origin.  

International Space Station 

Why in News? 

 Russia is ready to start building its own space station with 

the aim of launching it into orbit by 2030. 

 The project would end more than two decades of close 

cooperation with the United States aboard the ageing 

International Space Station (ISS). 

 Russian cosmonauts have worked with counterparts from 

the United States and 16 other countries about the ISS since 1998.  

 It is one of the closest fields of cooperation between Moscow and Washington, whose relations are 

otherwise in crisis over human rights, cyberattacks and other issues. 

 Moscow would give notice to its partners that it would leave the ISS project from 2025. 

 The Russian station, unlike the ISS, would most likely not be permanently crewed because its orbit path 

would expose it to higher radiation. But cosmonauts would visit, and it would also use artificial intelligence 

and robots. 

Changes to Giant Ocean eddies 

 Swirling and meandering ocean currents 

that help shape the world’s climate have gone 

through a “global-scale reorganisation” over the 

past three decades, according to new research. 

 The amount of energy in these ocean 

currents, which can be from 10km to 100km 

across and are known as eddies, has increased, 

having as yet unknown affects on the ocean’s 

ability to lock-away carbon dioxide and heat from 

fossil fuel burning. 

 The changes described in the research could affect the ability of the Southern Ocean, one of the world’s 

biggest natural carbon stores, to absorb CO2. 
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 The study analysed the temperature and height of the ocean with the help of data from altimeters on 

satellites from 1993 until 2020. 

 Like clouds and storms in the atmosphere, eddies are like weather events in the oceans happening from 

the surface down to a depth of several hundreds metres. The research found that eddies were intensifying 

in places where they are known to be most active. 

 As well as detecting changes in the Southern Ocean, the research also found changes in the southern 

Atlantic and the East Australian Current. 

 They found a significant increase in eddy strength over the Southern Ocean, as well as significant changes 

in their activity over the boundary currents – the intense flows of water along the boundaries of the major 

ocean basins, such as the Gulf Stream and the East Australian Current. 

 The eddies played a “profound role” in moving heat, carbon and nutrients through the ocean and 

regulating the climate at regional and global scales. 

 Getting a better understanding of the changes in ocean eddies could also improve climate change 

projections. 

 As well as absorbing about 90% of global heating since the 1970s, the ocean has pulled in about 40% of 

the extra carbon dioxide emitted into the atmosphere, mainly from fossil fuel burning, since the start of 

the Industrial Revolution. 

 The world’s oceans soak up most of the carbon dioxide that humans dump into the atmosphere. The 

Southern Ocean in particular absorbs about 40% of the entire ocean uptake and much of that uptake is 

achieved by ocean eddies. 

 Any change in the ocean eddies in the Southern Ocean, can “potentially impact the carbon sink and the 

ability to uptake carbon that we might continue to emit in the future”. 

 Sea levels were rising, coasts were eroding, waters were heating and acidifying and the number of 

deoxygenated “dead zones” was rising. 

 About 90% of mangrove, seagrass and marsh plant species were threatened with extinction. 

Zydus Cadila’s antiviral drug 

 The Drug Controller General of India (DCGI) granted emergency use approval for pharma major Zydus 

Cadila’s antiviral drug ‘Virafin’, to treat moderate COVID-19 disease in adults. 

 A single dose subcutaneous regimen of the antiviral Virafin [a pegylated interferon alpha-2b (PegIFN)] will 

make the treatment more convenient for the patients.  
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 When administered early on during COVID, Virafin will help patients recover faster and avoid much of the 

complications.  

 It is used in treating people with chronic hepatitis B and C. 

 The antiviral was able to control respiratory distress and failure 

which has been one of the major challenges in treating COVID-19. 

 According to the release, type I interferons are the body’s first line 

of defence against many viral infections.  

 In old people, the ability to produce interferon alpha in response to viral infections gets reduced, which 

might be the reason for higher mortality. The drug when administered early during the disease can replace 

this deficiency and help in the recovery process. 

Groundwater depletion 

Why in News? 

 India is the second-largest producer of wheat in the world, with over 30 million hectares in the country 

dedicated to producing this crop.  

 But with severe groundwater depletion, the cropping intensity or the amount of land planted in the winter 

season may decrease by up to 20% by 2025. 

 Some of the important winter crops are wheat, barley, mustard and peas. 

 The international team studied India’s three main irrigation types on winter cropped areas: dug wells, tube 

wells, canals, and also analysed the groundwater data from the Central Ground Water Board.  

 They found that 13% of the villages in which farmers plant a winter crop are located in critically water-

depleted regions.  

 The team writes that these villages may lose 68% of their cropped area in future if access to all groundwater 

irrigation is lost. The results suggest that these losses will largely occur in northwest and central India. 

 Switching to canal irrigation has limited adaptation potential at the national scale. Finding says even if all 

regions that are currently using depleted groundwater for irrigation will switch to using canal irrigation, 

cropping intensity may decline by 7% nationally. 

 Adoption of water-saving technologies like a sprinkler, drip irrigation and maybe switching to less water-

intensive crops may help use the limited groundwater resources more effectively. 
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  In the green revolution era, policy-supported environment led to a large increase in rice cultivation in 

northwestern India mainly in Punjab and Haryana which are ecologically less suitable for rice cultivation 

due to predominantly light soils. 

 This policy-supported intensive agriculture led to unsustainable groundwater use for irrigation and in turn 

groundwater scarcity. There was also post-harvest residue burning to make way for the timely sowing of 

wheat. 

Nitric oxide fight coronavirus 

Why in News? 

 A multinational collaboration has recently announced results of phase 2 

clinical trials indicating that a nitric oxide nasal spray can be an effective viral 

treatment. It is not, however, the first time nitric oxide has been studied as 

a therapy for infection or other illnesses. 

What is this therapy? 

 Nitric oxide is known to have a broad antimicrobial effect against bacteria, fungi, helminths, protozoa and 

viruses.  

 To assess the potential of NO as a treatment for SARS-CoV-2 infection, researchers evaluated its vitro 

antiviral effect on SARS-CoV-2 replication and published their findings. 

 Nitric oxide is the only substance shown so far to have a direct effect on SARS-CoV-2. 

And what is this spray? 

 The spray releases a small, topical amount of nitric oxide that is well known to kill viruses including SARS-

CoV-2. It is non-specific and thus kills any virus. 

 Patients treated with the spray saw an average reduction of around 95% in viral load in the first 24 hours, 

and more than 99% within 72 hours. No side effects or adverse events were observed. 

A molecule that can help virus evade antibodies 

Why in News? 

 A new study has found that a natural molecule can effectively block the binding of a subset of human 

antibodies to SARS-CoV-2. The discovery may help explain why some Covid-19 patients can become 

severely ill despite having high levels of antibodies against the virus. 
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 Biliverdin and bilirubin — natural molecules present in the body — can suppress the binding of antibodies 

to the coronavirus spike protein. 

 The ability of the immune system to control the infection, 

and the quality of the antibody response, are highly variable 

between individuals. 

 The SARS-CoV-2 spike protein strongly binds to biliverdin, a 

molecule which was giving these proteins an unusual green 

colouration.  

 On the other hand, they found, the same natural molecule reduced antibody binding to the spike. 

 They used blood sera and antibodies from people who were previously infected with SARS-CoV-2 and 

found that biliverdin could suppress the binding of human antibodies to the spike by as much as 30-50%, 

with some antibodies becoming ineffective at neutralising the virus. 

 Biliverdin attaches to the spike N-terminal domain and stabilises it, so that the spike is not able to open up 

and expose parts of its structure. This means that some antibodies are not able to access their target sites 

and so cannot bind to and neutralise the virus. 

 When SARS-CoV-2 infects a patient’s lungs it damages blood vessels and causes a rise in the number 

immune cells. Both of these effects may contribute to increasing the levels of biliverdin and bilirubin in the 

surrounding tissues.  

 And with more of these molecules available, the virus has more opportunity to hide from certain 

antibodies. This is a really striking process, as the virus may be benefiting from a side-effect of the damage 

it has already caused. 

China's first Mars rover named 'Zhurong' 

 China’s first Mars rover will be named Zhurong after a 

traditional fire god. 

 The rover is aboard the Tianwen-1 probe that arrived in 

Mars orbit on February 24 and is due to land in May to look for 

evidence of life. 

 It is part of Chinese space plans that include launching a 

crewed orbital station and landing a human on the moon. China 

in 2019 became the first country to land a space probe on the little-explored far side of the moon and in 

December returned lunar rocks to Earth for the first time since the 1970s. 

 The rover’s title fits with the Chinese name for Mars — “Huo Xing,” or fire star. 
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 The top candidate for the landing site is Utopia Planitia, a rock-strewn plain where the U.S. lander Viking 2 

touched down in 1976. 

  Tianwen-1's goals include analysing and mapping the Martian surface and geology, looking for water ice 

and studying the climate and surface environment. 

 China would become the third country after the former Soviet Union and the United States to put a robot 

rover on Mars. 

'The Unicorn' 

Why in News? 

 Scientists have discovered what may be the smallest-known black hole in the Milky Way galaxy and the 

closest to our solar system — an object so curious that they nicknamed it 'the Unicorn.' 

 The black hole is roughly three times the mass of our sun, testing the lower limits of size for these 

extraordinarily dense objects that possess gravitational pulls so strong not even light can escape. A 

luminous star called a red giant orbits with the black hole in a so-called binary star system named V723 

Mon. 

 The black hole is located about 1,500 light years — the distance light travels in a year, 9.5 trillion km — 

from Earth. 

 By way of comparison, the closest star to our solar system, Proxima Centauri, is 4 light years away. 

 Black holes like this one form when massive stars die and their cores collapse. 

 Nicknamed this black hole 'the Unicorn' partly because V723 Mon is in the Monoceros constellation — 

which translates to unicorn — and partly because it is a very unique system" in terms of the black hole's 

mass and relative closeness to Earth. 

There are three categories of black holes: 

1. The smallest, like 'the Unicorn,' are so-called stellar mass black holes formed by the gravitational collapse of 

a single star. 

2. There are gargantuan 'supermassive' black holes like the one at our galaxy's center, 26,000 light years from 

Earth, which is four million times the sun's mass. 

3. A few intermediate-mass black holes also have been found with masses somewhere in between. 

 'The Unicorn' falls into what the researchers called a "mass gap" between the largest-known neutron stars 

- objects similarly formed by a large star's collapse - at around 2.2 times the mass of our sun and what 

previously had been considered the smallest black holes at around five times the sun's mass. 
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 Its strong gravity alters the shape of its companion star in a phenomenon known as tidal distortion, making 

it elongated rather than spherical and causing its light to change as it moves along its orbital path. It was 

these effects on the companion star, observed using Earth-based and orbiting telescopes, that indicated 

the black hole's presence. 

 Unlike some other black holes orbiting with a star, this one was not observed to be drawing material from 

its companion, which is 173 times more luminous than our sun.  

 The only smaller potential black hole is one with a mass 2.6 times that of our sun that was spotted in 

another galaxy. 

Oxygen concentrators 

 It’s only a little bigger than a computer monitor, yet as cases surge and with oxygen cylinders in short 

supply across several states, the concentrator is among the most sought after devices for oxygen therapy, 

especially among patients in home isolation and for hospitals running out of oxygen. 

How does it work? 

 An oxygen concentrator is a medical device that concentrates 

oxygen from ambient air. Atmospheric air has about 78 per cent nitrogen 

and 21 per cent oxygen, with other gases making up the remaining 1 per 

cent.  

 The oxygen concentrator takes in this air, filters it through a sieve, 

releases the nitrogen back into the air, and works on the remaining oxygen. 

 This oxygen, compressed and dispensed through a cannula, is 90-

95 per cent pure. A pressure valve in concentrators helps regulate supply, ranging from 1-10 litres per 

minute. 

 According to a 2015 report by the WHO, concentrators are designed for continuous operation and can 

produce oxygen 24 hours a day, 7 days a week, for up to 5 years or more. 

 At 90-95 per cent purity, is the oxygen from concentrators pure enough? 

 While it is not as pure as LMO (99%), experts say it is good enough for mild and moderate Covid-19 patients 

with oxygen saturation levels of 85% or above. It is, however, not advisable for ICU patients. 

How are concentrators different from oxygen cylinders and LMO? 

 Oxygen concentrators are the easiest alternatives to cylinders but can only supply 5-10 litres of oxygen per 

minute (critical patients may need 40-50 litres per minute) and are best suited for moderately ill patients. 
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 Concentrators are portable and unlike LMO that needs to be stored and transported in cryogenic tankers, 

need no special temperature. And unlike cylinders that require refilling, concentrators only need a power 

source to draw in ambient air. 

Net Zero 

What is net zero and why is it important? 

 The United Nation’s Intergovernmental Panel on Climate Change (IPCC)’s Special Report on Global 

Warming of 1.5°C says ‘net zero’ is a state in which “human activities result in no net effect on the climate 

system”.  

 This will involve balancing all residual emissions with emission (CO2) removal. This will also involve 

accounting for regional or local bio-geophysical effects of human activities that affect local climate or 

surface albedo (light reflected by a surface). 

 Greenhouse gas (GHG) emissions have raised the global average temperature by around 1°C from the pre-

industrial era.  

 The consequences of driving this temperature rise onward are already severe and will be catastrophic.  

 The IPCC says the world must reach net zero emissions by 2050 for the increase in temperature to remain 

below 1.5°C.This target has become a new marker of climate ‘ambition’, with the world now divided into 

countries with net zero targets, and those without. 

Is net zero possible? Is it viable? 

 Getting to net zero means we can still produce some emissions, as long as they are offset by processes that 

reduce GHGs already in the atmosphere. However, to meet the goal of net zero, new emissions of GHGs 

must be as low as possible. 

 Global net human-caused emissions of CO2would need to fall by 45 per cent by 2030 from the 2010 levels, 

and radically regenerate nature at the same time,reaching net zero around 2050.  

 Strictly speaking, this means that any remaining emissions would need to be balanced by removing CO2 

from the air.  

 The IPCC 1.5°C report notes that effectiveness of techniques and technologies to remove CO2 from the air 

remains unproven at scale, and some may even carry significant risks for sustainable development. 

 Then there is the question of viability. It has two aspects. Firstly, it is important to note that climate change 

and biodiversity are the core planetary boundaries that have a profound impact on all others—any shift in 

the balance of these two bookends can compromise the resilience of Earth as a system. 
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 Secondly, once we stop emitting GHGs from fossil fuels, we still need to offset the emissions already 

liberated in the atmosphere over the years.  

 That is the difference between zero and net zero. On its own, just reaching net zero in 2050 is not enough 

to meet the goal of limiting global warming to 1.5ºC. What will be required—at a planetary scale—is to 

reduce emissions by 7.6 per cent every year, between 2020 and 2030. 

 Thirdly, net zero is also intrinsically inequitable. Big polluters are setting net zero targets of 2050 for 

themselves. This will not do.  

 Given the fact that there is a huge and completely disproportionate difference in the emissions of the old-

developed world and now newly developed China and the rest of the world, it would be logical to say that 

if the world needs to be net zero by 2050, then these countries needed to have already turned net zero or 

do so by 2030.  

 No later. Then it would provide space for countries like India—way below in the historical emissions and 

current emissions—to declare a net zero goal by 2050. 

World’s most powerful weather, climate-change forecasting supercomputer  

Why in News? 

 Microsoft and UK's Met Office have teamed up to build the world’s 

most powerful supercomputer to forecast weather and climate-change. 

 Likely to be operational in 2022, the supercomputer will provide 

accurate warnings on severe weather and help protect from impact of 

increasingly extreme storms, floods and snow in the UK. 

 In February 2020, the UK government had announced funding of £1.2 billion (about ₹12,400 crore) to 

develop this supercomputer, which is expected to be one of the top 25 supercomputers in the world. 

 The device will enhance emergency preparedness to local storms, heavy rain and flooding through 

improved forecasting of local-scale weather using very high-resolution simulations. 

 Supercomputers are being increasingly used for accurate weather and climate-change forecasting. Japan’s 

Fujitsu Laboratories used the world’s most powerful supercomputer, Fugaku, to develop an AI model to 

predict tsunami flooding. 

 Meanwhile, Hewlett Packard Enterprise is developing a supercomputer, which will be installed at NCAR-

Wyoming Supercomputing Centre in the U.S., to help study phenomena such as climate change, and severe 

weather. 
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Herd Immunity 

Why in News? 

 Does “herd immunity” really protect from subsequent waves? It depends on how widespread the virus is 

in a community and its transmission rate. 

 The number of daily cases depends on three factors: The number of infectious people in the population, 

the number of susceptible individuals, and the rate of transmission of the virus. 

 The rate of transmission is dependent on the nature of the virus and the extent of contact between 

individuals.  

 The herd immunity concept is based on lowering the number of susceptible individuals. If sufficient 

individuals in the population are immune (either through vaccination or a prior exposure), then the number 

of susceptible individuals drops. For example, if the immune population is 70%, then the susceptible 

population is 30%. 

 The prediction for future cases, unfortunately, is not that simple. If the rate of transmission increases (due 

to change in social behaviour and increased contact) then even with a large percentage of the immune 

population, a significant number of daily cases can result. 

 The “herd immunity” number is not a static number but it changes depending on the rate of transmission 

of the virus and the extent of virus present. 

 The population touched by Covid can also be estimated by the Infection Fatality Rate (IFR). This is the total 

number of deaths divided by the total people infected. In India, the estimate is 0.08%. 

 So this number can be used to back-calculate the number of infections based on the number of deaths in 

the different cities. 

Harlequin Ichthyosis 

Why in News? 

 Odisha reported its first-ever case of a baby born with harlequin 

ichthyosis, a rare genetic condition. 

 The facial features of the baby, including the mouth, eyes and ears 

were deformed, restricting breathing and eating.  

 Disease was an extremely rare genetic disorder that resulted in thickened skin forming over nearly the 

entire body at birth.  
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 The disease affected one in three million births and is caused due to a mutated gene inherited from the 

parents. The disease sees the skin form large diamond-shaped plates across the body that are separated 

by deep cracks (fissures).  

 The skin is dry and scaly, almost like fish skin and hence the term ‘icthyosis’, derived from ‘ikthus’, Greek 

for fish. 

 Mutations in the ABCA 12 gene are stated to cause harlequin ichthyosis. 

 The ABCA12 protein plays a major role in transporting fats in cells which make up the outermost layer of 

skin. 

 Severe mutations in the gene lead to the absence or partial production of the ABCA12 protein. This results 

in lack of lipid transport and as a result, the skin development is affected by varying degrees according to 

the severity of the mutation. 

 India’s first recorded case of a baby born with harlequin ichthyosis was in 2016, at a private hospital in 

Nagpur, Maharashtra.  

 Such cases were also reported in Delhi, Patna and West Bengal. The infants could not survive for long and 

succumbed to the disease days after birth. 

Microbes trap massive amounts of carbon 

 Violent continental collisions and volcanic eruptions are not things 

normally associated with comfortable conditions for life. 

 A new study, unveils a large microbial ecosystem living deep within the 

earth that is fueled by chemicals produced during these tectonic cataclysms. 

 When oceanic and continental plates collide, one plate is pushed down, or 

subducted, into the mantle and the other plate is pushed up and studded with volcanoes. This is the main 

process by which chemical elements are moved between Earth's surface and interior and eventually 

recycled back to the surface. 

 Normally this process is thought to occur outside the reach of life because of the extremely high pressures 

and temperatures involved. Although life almost certainly does not exist at the extreme conditions where 

Earth's mantle mixes with the crust to form lava, in recent decades scientists have learned that microbes 

extend far deeper into Earth's crust than previously thought. 

 This opens the possibility for discovering previously unknown types of biological interactions occurring 

with deep plate tectonic processes. 

http://www.gesreporter.com/


 

        74                                                      http://www.gesreporter.com/         © GES Reporter 

 

 An interdisciplinary and international team of scientists has shown that a vast microbial ecosystem 

primarily eats the carbon, sulfur, and iron chemicals produced during the subduction of the oceanic plate 

beneath Costa Rica. 

 This microbial ecosystem sequesters a large amount of carbon produced during subduction that would 

otherwise escape to the atmosphere. The process results in an estimated decrease of up to 22 percent in 

the amount of carbon being transported to the mantle. 

 The team found that these microbes—called chemolithoautotrophs—sequester so much carbon because 

of their unique diet, which allows them to make energy without sunlight. 

 Chemolithoautotrophs are microbes that use chemical energy to build their bodies. So they're like trees, 

but instead of using sunlight they use chemicals. 

 These microbes use chemicals from the subduction zone to form the base of an ecosystem that is large 

and filled with diverse primary and secondary producers. It's like a vast forest, but underground. 

 Giant Megathrust Earthquakes 

 Earthquakes and volcanoes in subduction zones may cause great human catastrophe.  

 Previous studies on subduction zone structure and causal mechanisms of giant megathrust earthquakes 

(M ≥ 9.0) have mainly focused on aspects like subducting plates and plate interfaces. 

 In contrast, the oceanic asthenosphere structure beneath the subducting slab (at depths of 100-250 km) 

and its influence on the nucleation of giant megathrust earthquakes have not been well studied. 

 Recently, researchers investigating the oceanic asthenosphere structure of six subduction zones where 

giant earthquakes have occurred. 

 The researchers adopted P-wave tomographic inversions and compiled updated tomographic models. The 

tomographic images clearly reveal subslab low-velocity (slow) anomalies beneath forearc regions in the six 

subduction zones. 

 The giant earthquake hypocenters are generally located above the edges of the slow anomalies or above 

the gaps between them. Large coseismic slips of the giant earthquakes mainly occur above gaps between 

the slow anomalies. 

 The buoyancy force of a subslab slow anomaly can increase interplate shear stress by enhancing interplate 

normal stress.  

 Interplate shear stress increases the critical stress threshold for rupture, and the critical shear stress above 

the slow anomaly gap is slightly smaller than that above the slow anomaly. 

http://www.gesreporter.com/


 

        75                                                      http://www.gesreporter.com/         © GES Reporter 

 

 However, critical shear stress is still large enough and relatively easier to reach.  

 As such, it can induce a giant megathrust earthquake above the slow anomaly gap, which is primarily 

controlled by structural heterogeneity on and around the plate interface. 

 In addition, the buoyancy force of the slow anomaly can cause a morphological response from the 

subducting slab, thus increasing the shear stress on the plate interface. Thermal conduction or thermo-

mechanical erosion from the slow anomaly may result in transformation of the interface rheology from 

frictional to viscous shear. 

 This transformation may partly account for the occurrence of slow-slip earthquakes above slow anomalies. 

The slow-slip area can impede rupture propagation and host afterslip of a giant megathrust earthquake. 

‘VINCOV-19’ 

Why in News? 

 ‘VINCOV-19’ — a novel therapeutic antibody engineered product, which is a collaborative effort of the 

University of Hyderabad (UoH), CSIR-Centre for Cellular and Molecular Biology (CSIR-CCMB) and Vins 

Bioproducts Ltd, has got approval from the Drugs Controller General of India (DGCI) for clinical trials to test 

against the COVID-19 pandemic. 

About 

 VINCOV-19 is an antibody product obtained after immunisation of horses with inactivated SARS-CoV-2 

virus in combination with adjuvants.  

 The development of antibodies triggered in the horses are purified and further processed to generate 

highly pure antibody fragment-based product — Fab2. 

 Results have indicated that this product has a high neutralising capacity against SARS-CoV-2.  

 Since neutralising antibodies could block the internalisation of SARS-CoV-2 to lung cells, it is postulated 

that their passive administration should render maximum clinical benefits if they are applied at the early 

stages of the disease. 

Damselfly species 

Why in News? 

 Researchers from Thiruvananthapuram and Mumbai have collaborated to discover two damselfly species 

from Satara district in Maharashtra, which forms part of northern Western Ghats. 
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 The new endemic damsels, Euphaea thosegharensis and Euphaea pseudodispar, belonging to the genus 

Euphaea, were discovered by a team. 

 Prior to the findings, only three endemic species of Euphaea were known 

from Western Ghats.  

 These include Euphaea fraseri, a very common species in the forested 

foothills of Western Ghats and is found from Kanyakumari to Maharashtra;  

 Euphaea dispar, which is restricted to the north of the Palakkad Gap from 

South Kanara and Coorg to Nilgiris; and  

 Euphaea cardinalis, a montane species found south of the Palakkad Gap in Anamalais, Palnis and 

Agasthyamalai Hills. 

 Euphaea thosegharensis is similar to Euphaea cardinalis, while Euphaea pseudodispar is similar to Euphaea 

dispar but can be easily separated by its colouration and morphology.  

 They are restricted to the high elevation streams and riparian patches of Satara district around Thoseghar 

and Kaas lake in Maharashtra. 

 The Ct value in a Covid-19 test 

 Among various scientific terms that the Covid-19 pandemic has made part of the public vocabulary, one is 

the ‘Ct value’ in RT-PCR tests for determining whether a patient is positive for Covid-19. 

 Maharashtra  state sought clarity whether it was advisable to treat a person as Covid-negative if the Ct 

value is more than 24 and the person is asymptomatic.  

 Various ICMR documents had mentioned different Ct values and there were divergent views even among 

Niti Aayog and the National Centre for Disease Control. 

 Various ICMR documents had mentioned different Ct values and there were divergent views even among 

Niti Aayog and the National Centre for Disease Control. 

 All patients with a Ct value less than 35 may be considered as positive while those with a Ct value above 

35 may be considered as negative. 

But what is Ct value? 

 Short for cycle threshold, Ct is a value that emerges during RT-PCR tests, the gold standard for detection 

of the SARS-CoV-2 coronavirus.  

 In an RT-PCR test, RNA is extracted from the swab collected from the patient.  
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 It is then converted into DNA, which is then amplified. Amplification refers to the process of creating 

multiple copies of the genetic material — in this case, DNA.  

 This improves the ability of the test to detect the presence of virus. Amplification takes place through a 

series of cycles — one copy becomes two, two becomes four, and so on — and it is after multiple cycles 

that a detectable amount of virus is produced. 

 According to the ICMR advisory, the Ct value of an RT-PCR reaction is the number of cycles at which 

fluorescence of the PCR product is detectable over and above the background signal.  

 Put simply, the Ct value refers to the number of cycles after which the virus can be detected. If a higher 

number of cycles is required, it implies that the virus went undetected when the number of cycles was 

lower.  

 The lower the Ct value, the higher the viral load — because the virus has been spotted after fewer cycles. 

Seafloor study 

 The Red Sea is no longer a baby ocean.  

 It is a young adult with a structure similar to the young southern Atlantic some 120 million years ago, notes 

a new study.  

 By studying high-resolution seafloor maps and also investigating the chemical makeup of rock samples, the 

international team was able to arrive at this conclusion. 

Tough cage-suit 

 It's time to lose your leather racing suits and buy an advanced version made of zeolite. 

 Researchers at the University of Birmingham have developed a new material using zeolitic imidazolate 

frameworks which can be used to develop shock and impact resistant clothing for soldiers, athletes, and 

motorists. 

Fungal friend 

 Parascedosporium putredinis, a fungus that has given the world a new enzyme.  

 Researchers noted that the enzyme can act as a catalyst to break down lignocellulose.  

 This discovery is important as there is much interest in using lignocellulose as a renewable and sustainable 

resource for the production of liquid fuels and chemicals. 
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HIV's favourite targets 

 It is well known that HIV attacks and destroys our CD4+ T cells.  

 CD4+ T cells orchestrate the immune response against all kinds of pathogens, so we can't just eliminate 

them to prevent HIV infections.  

 But if we can find the more specific subsets of CD4+ T cells that are highly susceptible to HIV infection, we 

may be able to specifically target those cells without detrimental side effects. 

 Using new technologies the team has now established a detailed atlas of the CD4+ T cells, which can help 

scientists determine whether some subsets are more susceptible to infection than others. 

Plastic to fuel 

 Researchers from the University of Delaware have developed a new direct method to convert single-use 

plastic waste to molecules that can be used for jet fuels.  

 The process can be tuned to convert different common plastic wastes, including low- and high-density 

polyethylene, polypropylene, polystyrene, everyday polyethylene bottles and bags, and composite plastics 

to desirable fuels and light lubricants. 

Protection Against Double Mutant Variant 

Why in News? 

 A study has found that people who have been vaccinated with Covaxin have protection against the double 

mutant (B.1.617) variant first found in India. 

 So far, 21 countries have detected the B.1.617 variant. Of those, the majority of cases has been reported 

from India. 

 The study found that the neutralising capacity against the double mutant (B.1.617) variant was found to 

be good in both groups — people who have received the vaccine and those who have recovered from 

COVID-19. 

 Compared with people who have recovered from COVID-19, the ability of the sera of vaccinated people to 

neutralise the B.1.617 variant was found to be two-fold less. 

 The B.1.617 variant has two mutations — E484Q and L425R — of concern. These mutations are found in 

the receptor-binding domain of the spike protein.  

 Though how the two mutations behave individually is well known, the combined effect of these mutations 

when present together is not known. 
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Assam earthquake 

Why in News? 

 Several houses and buildings were damaged after an earthquake of magnitude 6.4 on the Richter scale hit 

Assam recently. 

 The epicentre was in Dhekiajuli town in the state’s Sonitpur district.  

On a fault line… 

 The primary earthquake had its epicentre at latitude 26.690 N and longitude 92.360 E, about 80 km 

northeast of Guwahati, and a focal depth of 17 km. 

 The preliminary analysis shows that the events are located near to Kopili Fault closer to Himalayan Frontal 

Thrust (HFT).  

 The area is seismically very active falling in the highest Seismic Hazard zone V associated with collisional 

tectonics where Indian plate sub-ducts beneath the Eurasian Plate. 

 HFT, also known as the Main Frontal Thrust (MFT), is a geological fault along the boundary of the Indian 

and Eurasian tectonic plates. The Kopili Fault is a 300-km northwest-southeast trending fault from the 

Bhutan Himalaya to the Burmese arc. 

 The United States Geological Survey (USGS), a scientific agency of the US federal government, defines a 

fault as “a fracture along which the blocks of crust on either side have moved relative to one another 

parallel to the fracture”. 

 When an earthquake occurs on one of these faults, the rock on one side of the fault slips with respect to 

the other. The fault surface can be vertical, horizontal, or at some angle to the surface of the earth. 

Seismically unstable 

 The Northeast is located in the highest seismological zone, so must have constant earthquake 

preparedness at all levels. 

 Continuous tectonic stress keeps building up particularly along the faultlines.  

 Recent earthquake was an instance of accumulated stress release — probably, stress was constrained for 

a fairly long time at this epicentre, and hence the release was of relatively higher intensity. 

SARS coronaviruses use host cells to produce proteins and replicate 

 Coronavirus researchers have discovered how SARS viruses enhance the production of viral proteins in 

infected cells, so that many new copies of the virus can be generated.  
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 Notably, coronaviruses other than SARS-CoV (which causes SARS) and SARS-CoV-2 (which causes Covid-19) 

do not use this mechanism. 

 This may therefore provide a possible explanation for the 

much higher pathogenicity of the SARS viruses. 

 Coronaviruses that cause harmless colds in humans were 

discovered more than 50 years ago.  

 When it emerged in 2002-03, the SARS coronavirus was the 

first coronavirus found to cause severe pneumonia in infected 

people.  

 From comparisons of the RNA genomes of innocuous coronaviruses with those of the SARS coronavirus, 

researchers identified a region that only occurred in the latter, and was called the “SARS-unique domain” 

(SUD).  

 Such genomic regions and their protein products might be linked to the extraordinary pathogenicity of 

SARS coronavirus and its cousin, SARS-CoV-2. 

 The SUD proteins of these two viruses interact with a human protein called Paip-1, which is involved in the 

first steps of protein synthesis.  

 Together with Paip-1 and other proteins in human cells, SUD apparently binds to the ribosomes, the 

molecular machines that are responsible for protein synthesis in cells.  

 This would lead to an enhancement of the production of all proteins, both those of the host cell and those 

of the virus.  

 However, in cells infected with SARS-CoV or SARS-CoV-2, the messenger RNA molecules that code for host 

proteins are selectively destroyed by a viral protein named Nsp1.  

 As a result of this complicated process, the infected cell predominantly produces viral proteins, so that 

many new copies of the virus can be created. 

Psychedelic  

Why in News? 

 Researchers have identified a psychedelic that doesn’t trigger hallucinations, a key discovery that could 

allow scientists to accelerate the development of easy-to-use treatments for mental health and 

neurological conditions. 
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 Researchers are racing to harness the therapeutic potential of psychedelics for poorly treated conditions 

such as depression and PTSD. While antipsychotics typically work by altering brain chemistry, psychedelics 

appear to promote neural plasticity, essentially allowing the brain to rewire itself. 

 But the psychedelics being tested as treatments currently require 

supervision before, during and after administration, due to their 

hallucinogenic properties. Critics also worry that the medical use of 

psychedelics could promote the recreational use of these drugs. 

 Using their sensor, the researchers have homed in on 

hallucinogenic and non-hallucinogenic psychedelics. Of particular interest is a previously unstudied non-

hallucinogenic compound, AAZ-A-154, that has so far produced encouraging results in animal studies, 

similar to the impact seen with hallucinogenic psychedelics. 

 The importance of the hallucinogenic effects in the therapeutic properties of psychedelics is highly 

debated; some scientists think they are essential to the compounds’ perceived therapeutic benefit. If that’s 

the case, then the sensor can be really useful for drug discovery efforts to identify new hallucinogenic 

psychedelic compounds. 

 But non-hallucinogenic compounds are a particularly seductive notion because they could allow for 

medicines to be self-administered the way aspirin is.  

Way To Remove Polluting Microplastics With Bacteria 

 Microbiologists have devised a sustainable way to remove polluting 

microplastics from the environment – and they want to use bacteria to do 

the job. 

 Bacteria naturally tend to group together and stick to surfaces, and 

this creates an adhesive substance called “biofilm” – we see it every 

morning when brushing our teeth and getting rid of dental plaque. 

 Researchers at the Hong Kong Polytechnic University (PolyU) want 

to use this sticky bacteria property and create tape-like microbe nets that 

can capture microplastics in polluted water to form an easily disposable 

and recyclable blob. 

 This invention could pave the way for sustainably lowering plastic pollution levels in the long run by simply 

using something found in nature. 

 Microplastics are the plastic fragments, usually smaller than 5mm, which are accidentally released into the 

environment during production and breakdown of, for example, grocery bags or water bottles – or during 
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everyday activities such as washing synthetic clothes such as nylon or using personal care products with 

scrubbing microbeads in them. 

 Although they are tiny, the risk they post to the environment is huge. Microplastics are not easily 

biodegradable, so they stick around for long periods of time and they also absorb and accumulate toxic 

chemicals.  

 They disperse into wastewater and into the oceans, endangering marine animals who end up eating them 

and eventually trickling into the food chain and harming human health too.  

 Microplastics had been found in more than 114 aquatic species in 2018, according to the International 

Maritime Organization, and they have been found in salt, lettuce, apples, and more. 

 Yet, there are not any sustainable, one-size-fit-all ways to eliminate microplastics. 

Solving Oxygen shortage by converting Nitrogen Generator into Oxygen Generator 

Why in News? 

 The Indian Institute of Technology (IIT) Bombay has come up with a creative and ingenious solution to 

addressing the shortage of medical oxygen for the treatment of COVID-19 patients in the country.  

 The pilot project which has been tested successfully relies on a simple technological hack: conversion of 

PSA (Pressure Swing Adsorption) Nitrogen Unit to PSA Oxygen Unit! 

 Oxygen production could be achieved at 3.5 atm pressure, with a purity level of 93% - 96 %. This gaseous 

oxygen can be utilised for COVID-related needs across existing hospitals and upcoming COVID-19 specific 

facilities by providing a continuous supply of oxygen. 

How can the nitrogen unit be converted into an oxygen unit?  

 It has been done by fine-tuning the existing Nitrogen Plant setup and changing the molecular sieves from 

Carbon to Zeolite. 

 Such nitrogen plants, which take air from the atmosphere as raw material, are available in various industrial 

plants across India. 

  Therefore, each of them could potentially be converted into an oxygen generator. 

 The pilot project is a collaborative effort between IIT Bombay, Tata Consulting Engineers and Spantech 

Engineers, Mumbai, who deal with PSA Nitrogen & Oxygen plant production. 
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New high-yielding and pest-resistant variety of soybean 

Why in News? 

 Indian Scientists have developed a high-yielding and pest-resistant variety of soybean.  

 This newly developed variety called MACS 1407 is suitable for cultivation in the states of Assam, West 

Bengal, Jharkhand, Chhattisgarh and North-Eastern states and its seeds will be made available to farmers 

for sowing during the 2022 Kharif season. 

About 

 In 2019, India produced around 90 million tons of soybean, 

widely cultivated as oil seeds as well as a cheap source of protein 

for animal feed and many packaged meals and is striving to be 

among the world’s major producers of soybean.  

 High-yielding, disease resistant varieties of the legume can 

help achieve this target. 

 Using the conventional cross breeding technique scientist developed MACS 1407 which gives 39 quintals 

per hectare making it a high yielding variety and is also resistant to major insect-pests like girdle beetle, 

leaf miner, leaf roller, stem fly, aphids, white fly and defoliators.  

 Its thick stem, higher pod insertion (7 cm) from ground, and resistance to pod shattering make it suitable 

even for mechanical harvesting. It is suitable for rain-fed conditions of north- east India. 

 MACS 1407 require an average 43 days for 50 % flowering and take 104 days to mature from the date of 

sowing.  

 It has white coloured flowers, yellow seeds and black hilum. Its seeds have 19.81 % oil content, 41 % 

protein content and show good germinability. 

China launches key module of space station 

Why in News? 

 China launched an unmanned module containing what will become living quarters for three crew on a 

permanent space station that it plans to complete by the end of 2022. 

 The module, named "Tianhe", or "Harmony of the Heavens", was launched on the Long March 5B, China's 

largest carrier rocket, from the Wenchang Space Launch Centre on the southern island of Hainan. 
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 Tianhe is one of three main components of what would be China's first self-developed space station, 

rivalling the only other station in service - the International Space Station (ISS). 

 The ISS is backed by the United States, Russia, Europe, Japan and Canada. China was barred from 

participating by the United States. 

 Tianhe forms the main living quarters for three crew members in the Chinese space station, which will 

have a life span of at least 10 years. 

 The Tianhe launch was the first of 11 missions needed to complete the space station, which will orbit Earth 

at an altitude of 340 to 450 km (211-280 miles). 

 In the later missions, China will launch the two other core modules, four manned spacecraft and four cargo 

spacecraft. 

 Work on the space station programme began a decade ago with the launch of a space lab Tiangong-1 in 

2011, and later, Tiangong-2 in 2016. 

 China has prioritised space exploration in recent years, with the aim of becoming a major space power by 

2030. By 2045, it hopes to establish a programme operating thousands of space flights a year and carrying 

tens of thousands of tonnes of cargo and passengers. 

Speed at which world’s glaciers are melting has doubled in 20 years 

 The melting of the world’s glaciers has nearly doubled in 

speed over the past 20 years and contributes more to sea-level 

rise than either the Greenland or Antarctic ice sheets, according 

to the most comprehensive global study of ice rivers ever 

undertaken. 

 Scientists say human-driven global heating is behind the 

accelerating loss of high-altitude and high-latitude glaciers, which 

will affect coastal regions across the planet and create boom-

and-bust flows of meltwater for the hundreds of millions of people who live downstream of these “natural 

water towers”. 

 Between 2000 and 2019, glaciers lost 267 gigatonnes (Gt) of ice per year, equivalent to 21% of sea-level 

rise. 

 The mass loss was equivalent to submerging the surface of England under 2 metres of water every year. 

 This was 47% higher than the contribution of the melting ice sheet in Greenland and more than twice that 

from the ice sheet in Antarctica. As a cause of sea-level rise, glacier loss was second only to thermal 

expansion, which is prompted by higher ocean temperatures. 
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 The pace of glacier thinning outside of Greenland and Antarctica picking up from about a third of a metre 

per year in 2000 to two-thirds in 2019.  

 The study uses historical Nasa satellite data and new statistical methods to construct three-dimensional 

topographies going back 20 years and covering 99.9% of the world’s glaciers.  

 Alaska accounted for 25% of the global mass loss, the Greenland periphery 12% and north and south 

Canada 10% each. The Himalayas and other parts of high-mountain Asia lost 8%, as did the southern Andes 

and subantarctic regions. 

 Smaller, lower glaciers did not contribute as much in volume, but they were the most vulnerable to change. 

The thinning of New Zealand’s glaciers increased seven-fold between 2000-04 and 2015-19. Thinning rates 

in the European Alps were twice the global average. 

 India and China are depleting underground sources and relying on river water, which substantially 

originates from glaciers during times of drought.  

 This will be fine for a few decades because glaciers will keep melting and provide more river runoff, which 

acts as a buffer to protect populations from water stress.  

 But after these decades, the situation could go downhill. If we do not plan ahead, there could be a crisis 

for water and food, affecting the most vulnerable. 
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