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SCIENCE & TECHNOLOGY
 

1. NOBEL PRIZE - PHYSICS

News: The 2018 Nobel Prize
Mourou of France and Donna Strickland of Canada for groundbreaking inventions in the field of 
laser physics. 

Optical tweezers 

➢ Arthur Ashkin received the prize 
systems. 

➢ Optical tweezers are able to grab particles, atoms, viruses and other living cells with their 
laser beam fingers. 

➢ The tweezers can capture living bacteria without harming them

Optical pulses 

➢ Gerard Mourou and Donna Strickland were jointly awarded for their method of generating 
high-intensity, ultra-short optical pulses

➢ They created ultrashort high
material, thus paving the way 
by mankind 

➢ Their innovative technique, known as 'chirped pulse amplification' (CPA), has now become 
standard for high-intensity lasers, including the ultra
surgeries. 

➢ Strickland became the first woman to receive the award in 55 years after Marie Curie won it 
in 1903 and Maria Goeppert

Medicine 

News: Two immunologists, James Allison of the U.S. and Tasuku Honjo of Japan, won the 2018 
Nobel Medicine Prize for research into how the body’s natural defence can fight cancer.

Details 

➢ The two have been awarded for their work on immunotherapy, a form of therapy that trains 
the immune system to attack the cancer cells.

➢ What conventional therapy in cancer t
is to attack the tumour. In the process, though, healthy cells also take a hit. 

➢ With immunotherapy, however, experts have found a way to prep the immune system, the 
body's natural defense mechanism, in a 
only. 

➢ It is a task that the body's immune system does anyway
"invaders".  
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SCIENCE & TECHNOLOGY 

PHYSICS 

Prize in Physics was awarded to Arthur Ashkin of the US, Gerard 
Mourou of France and Donna Strickland of Canada for groundbreaking inventions in the field of 

Arthur Ashkin received the prize for the optical tweezers and their application to biological 

Optical tweezers are able to grab particles, atoms, viruses and other living cells with their 

The tweezers can capture living bacteria without harming them 

Gerard Mourou and Donna Strickland were jointly awarded for their method of generating 
short optical pulses 

They created ultrashort high-intensity laser pulses without destroying the amplifying 
material, thus paving the way towards the shortest and most intense laser pulses ever created 

Their innovative technique, known as 'chirped pulse amplification' (CPA), has now become 
intensity lasers, including the ultra-sharp beams used in corrective eye 

Strickland became the first woman to receive the award in 55 years after Marie Curie won it 
in 1903 and Maria Goeppert-Mayer in 1963. 

Two immunologists, James Allison of the U.S. and Tasuku Honjo of Japan, won the 2018 
ne Prize for research into how the body’s natural defence can fight cancer.

The two have been awarded for their work on immunotherapy, a form of therapy that trains 
the immune system to attack the cancer cells. 
What conventional therapy in cancer treatment—radiation, chemotherapy, and surgery
is to attack the tumour. In the process, though, healthy cells also take a hit. 
With immunotherapy, however, experts have found a way to prep the immune system, the 
body's natural defense mechanism, in a way that it is capable of attacking the cancer cells 

It is a task that the body's immune system does anyway—protecting the body against 

P a g e  | 2 

https://www.jatinverma.org 

in Physics was awarded to Arthur Ashkin of the US, Gerard 
Mourou of France and Donna Strickland of Canada for groundbreaking inventions in the field of 

for the optical tweezers and their application to biological 

Optical tweezers are able to grab particles, atoms, viruses and other living cells with their 

Gerard Mourou and Donna Strickland were jointly awarded for their method of generating 

intensity laser pulses without destroying the amplifying 
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sharp beams used in corrective eye 

Strickland became the first woman to receive the award in 55 years after Marie Curie won it 

Two immunologists, James Allison of the U.S. and Tasuku Honjo of Japan, won the 2018 
ne Prize for research into how the body’s natural defence can fight cancer. 

The two have been awarded for their work on immunotherapy, a form of therapy that trains 

radiation, chemotherapy, and surgery—does 
is to attack the tumour. In the process, though, healthy cells also take a hit.  
With immunotherapy, however, experts have found a way to prep the immune system, the 

way that it is capable of attacking the cancer cells 

protecting the body against 
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➢ In cancer, however, something else happens in the body. The cancer cells trick, even weaken 
the immune system's army of soldiers, especially T cells (T cell, or T lymphocyte, is a type 
of lymphocyte—a subtype of white blood cell
immunity).  

➢ Immunotherapy strengthens the body's army of soldiers by several means, a
the cancer cells. 

Chemistry 

News: The Royal Swedish Academy of Sciences has awarded the Nobel Prize in Chemistry 2018 
with one half to Frances H. Arnold “for the directed evolution of enzymes” and the other half 
jointly to George P. Smith and Sir Gregory P. Winter” for the phage display of peptides and 
antibodies.”. 

Details 

➢ They are said to have taken control of evolution and used it for purposes that bring the 
greatest benefit to humankind. 

➢ Enzymes produced through directed evolution ar
biofuels to pharmaceuticals. 

➢ Antibodies evolved using a method called phage display can combat autoimmune diseases 
and, in some cases, cure metastatic cancer.

➢ The prizes reaffirm the importance of the concept of 
among the most profound of forces we are exposed to.

2. GI TAG 

News: The king of mangoes, Alphonso from Ratnagiri, Sindhudurg, Palghar, Thane and Raigad 
districts of Maharashtra, is registered as Geographical Indication (GI). 

 

Details 

➢ It is better known as ‘Hapus’ in Maharashtra.
➢ It is in demand in domestic and internatio

not only for its taste but also for pleasant fragrance 
and vibrant colour.  

➢ It has long been one of the world's most popular fruit 
and is exported to various countries including Japan, 
Korea and Europe.  

➢ New markets such as USA and Australia 
opened up. 

News: Bihar's famous Shahi litchi has got Geographical 
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In cancer, however, something else happens in the body. The cancer cells trick, even weaken 
e system's army of soldiers, especially T cells (T cell, or T lymphocyte, is a type 

a subtype of white blood cell—that plays a central role in cell

Immunotherapy strengthens the body's army of soldiers by several means, a

The Royal Swedish Academy of Sciences has awarded the Nobel Prize in Chemistry 2018 
with one half to Frances H. Arnold “for the directed evolution of enzymes” and the other half 

h and Sir Gregory P. Winter” for the phage display of peptides and 

They are said to have taken control of evolution and used it for purposes that bring the 
greatest benefit to humankind.  
Enzymes produced through directed evolution are used to manufacture everything from 
biofuels to pharmaceuticals.  
Antibodies evolved using a method called phage display can combat autoimmune diseases 
and, in some cases, cure metastatic cancer. 
The prizes reaffirm the importance of the concept of evolution in our understanding of life as 
among the most profound of forces we are exposed to. 

The king of mangoes, Alphonso from Ratnagiri, Sindhudurg, Palghar, Thane and Raigad 
districts of Maharashtra, is registered as Geographical Indication (GI).  

It is better known as ‘Hapus’ in Maharashtra. 
It is in demand in domestic and international markets 
not only for its taste but also for pleasant fragrance 

It has long been one of the world's most popular fruit 
and is exported to various countries including Japan, 

New markets such as USA and Australia have recently 

Bihar's famous Shahi litchi has got Geographical 

P a g e  | 3 

https://www.jatinverma.org 

In cancer, however, something else happens in the body. The cancer cells trick, even weaken 
e system's army of soldiers, especially T cells (T cell, or T lymphocyte, is a type 

that plays a central role in cell-mediated 

Immunotherapy strengthens the body's army of soldiers by several means, allowing it to kill 

The Royal Swedish Academy of Sciences has awarded the Nobel Prize in Chemistry 2018 
with one half to Frances H. Arnold “for the directed evolution of enzymes” and the other half 

h and Sir Gregory P. Winter” for the phage display of peptides and 

They are said to have taken control of evolution and used it for purposes that bring the 

e used to manufacture everything from 

Antibodies evolved using a method called phage display can combat autoimmune diseases 

evolution in our understanding of life as 

The king of mangoes, Alphonso from Ratnagiri, Sindhudurg, Palghar, Thane and Raigad 
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Indication (GI) tag. 

Details 

Muzzafarpur, Vaishali, Samastipur, Champaran, Begusarai districts and adjoining areas of Bihar 
have favourable climate for this fruit, unique due t
white aril. 

What is GI tag? 

➢ A Geographical Indication or a GI is an indication used on products that have a specific 
geographical origin and possess qualities or a reputation that are due to that origin. 

➢ Such a name conveys an assurance of quality and distinctiveness which is essentially 
attributable to its origin in that defined geographical locality. 

➢ Once a product or good gets this tag, any person or company cannot sell a similar item under 
that name.  

➢ This tag is valid for a period of 10 years following which it can be renewed. GI is covered 
under a law of the World Trade Organization (WTO).

➢ GI products can benefit the rural economy in remote areas, by supplementing the incomes of 
artisans, farmers, weavers 

➢ The first product to get a GI tag in India was the Darjeeling tea in 2004.
➢ Mahabaleshwar Strawberry, Blue Pottery of Jaipur, Banarasi Sarees and Tirupati Laddus are 

some of the GIs. 
 

3. ARTIFICIAL MOON 

News: China is preparing to launch three artificial moons in space in 2022. The Tian Fu New 
Area Science Society plans to launch an artificial moon to light up the night sky. If the plan goes 
through, the so-called “illumination satellite” would orbit above the
glow in conjunction with the actual moon, but shine eight times brighter.

What is an artificial moon? 

The artificial or man-made moon is a satellite carrying a huge space mirror, which can reflect the 
sun light to the Earth. 

How will it work? 

➢ Three man-made moons will be launched in 2022.
➢ By then, the three huge mirrors will divide the 360

illuminating an area for 24 hours continuously.
➢ The reflected sun light can cover an area of 3,600 sq. km to 
➢ The moon orbits the Earth about 380,000 km from the Earth, while the man

expected to be put on an orbit within 500 km from the Earth.
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Muzzafarpur, Vaishali, Samastipur, Champaran, Begusarai districts and adjoining areas of Bihar 
have favourable climate for this fruit, unique due to attractive appearance and delicious pearly 

A Geographical Indication or a GI is an indication used on products that have a specific 
geographical origin and possess qualities or a reputation that are due to that origin. 

name conveys an assurance of quality and distinctiveness which is essentially 
attributable to its origin in that defined geographical locality.  
Once a product or good gets this tag, any person or company cannot sell a similar item under 

tag is valid for a period of 10 years following which it can be renewed. GI is covered 
under a law of the World Trade Organization (WTO). 
GI products can benefit the rural economy in remote areas, by supplementing the incomes of 
artisans, farmers, weavers and craftsmen. 
The first product to get a GI tag in India was the Darjeeling tea in 2004.
Mahabaleshwar Strawberry, Blue Pottery of Jaipur, Banarasi Sarees and Tirupati Laddus are 

 

China is preparing to launch three artificial moons in space in 2022. The Tian Fu New 
Area Science Society plans to launch an artificial moon to light up the night sky. If the plan goes 

called “illumination satellite” would orbit above the Chinese city of Chengdu and 
glow in conjunction with the actual moon, but shine eight times brighter. 

 

made moon is a satellite carrying a huge space mirror, which can reflect the 

made moons will be launched in 2022. 
By then, the three huge mirrors will divide the 360-degree orbital plane, realizing 
illuminating an area for 24 hours continuously. 
The reflected sun light can cover an area of 3,600 sq. km to 6,400 sq. km.
The moon orbits the Earth about 380,000 km from the Earth, while the man
expected to be put on an orbit within 500 km from the Earth. 
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o attractive appearance and delicious pearly 

A Geographical Indication or a GI is an indication used on products that have a specific 
geographical origin and possess qualities or a reputation that are due to that origin.  

name conveys an assurance of quality and distinctiveness which is essentially 

Once a product or good gets this tag, any person or company cannot sell a similar item under 

tag is valid for a period of 10 years following which it can be renewed. GI is covered 

GI products can benefit the rural economy in remote areas, by supplementing the incomes of 

The first product to get a GI tag in India was the Darjeeling tea in 2004. 
Mahabaleshwar Strawberry, Blue Pottery of Jaipur, Banarasi Sarees and Tirupati Laddus are 

China is preparing to launch three artificial moons in space in 2022. The Tian Fu New 
Area Science Society plans to launch an artificial moon to light up the night sky. If the plan goes 

Chinese city of Chengdu and 

made moon is a satellite carrying a huge space mirror, which can reflect the 

degree orbital plane, realizing 

6,400 sq. km. 
The moon orbits the Earth about 380,000 km from the Earth, while the man-made moon is 
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➢ The light intensity and illumination time can be adjusted and the accuracy of illumination can 
be controlled within scores of meters. When a man
see a bright star in the sky.

Benefits 

➢ The illumination intensity is expected to be eight times of the moon light.
➢ Man-made moon is especially useful in civil area.
➢ Using man-made moon to illuminate an area 50 sq. km can save 1.2 billion yuan of electric 

charge. 
➢ It can also illuminate blackout areas when natural disasters such as earthquake happen.

International experiments 

➢ The US and Russia have explored man
night-time activities. 

➢ In the 1990s, Russia carried out an experiment called Banner, testing the idea of using a 
mirror to reflect the sun light to Earth. The mirror failed to unfold in space and the 
experiment was halted. 

4. DIGI YATRA 

➢ The Union Minister of Commerce and Industry and Civil Aviation released the policy on 
biometric based digital processing of passengers at airports called “Digi Yatra”.

➢ It is a Facial Recognition based passenger processing which will 
experience right from the entry to the airport up to boarding the aircraft.

➢ DigiYatra will have a centralized registration system for passengers.

How does it work? 

➢ Under the Digi Yatra, passenger can get a Digi Yatra ID by sharing minimu
Name, e-mail ID, Mobile number and details of one approved Identity proof where Aadhar 
ID is not mandatory.  

➢ This DigiYatra ID will be shared by passengers while Booking ticket. 
➢ Airlines will share the passenger data and DigiYatraID with th
➢ A passenger who has created the Digi Yatra ID has to undergo a onetime verification at the 

departure airport during his/her first travel.
➢ In case a passenger opted for Aadhar based verification, the identity will be verified online. 
➢ On successful verification, facial biometric will be captured and stored in the Digi Yatra ID 

profile of the passenger.  
➢ In case the passenger has chosen any other identity for creating Digi Yatra ID, verification 

will be done manually by Security personal
in the Digi Yatra ID profile. 

➢ By this process the registration is complete.
➢ A successfully registered passenger can go directly to the entry point E

and scan the barcode/ QR code of the
➢ A camera will capture the face for comparing with DigiYatraID Photo. 
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The light intensity and illumination time can be adjusted and the accuracy of illumination can 
be controlled within scores of meters. When a man-made moon is orbiting, people can only 
see a bright star in the sky. 

The illumination intensity is expected to be eight times of the moon light.
made moon is especially useful in civil area. 

made moon to illuminate an area 50 sq. km can save 1.2 billion yuan of electric 

It can also illuminate blackout areas when natural disasters such as earthquake happen.

The US and Russia have explored man-made moon, hoping it can bring convenience to 

In the 1990s, Russia carried out an experiment called Banner, testing the idea of using a 
mirror to reflect the sun light to Earth. The mirror failed to unfold in space and the 

The Union Minister of Commerce and Industry and Civil Aviation released the policy on 
biometric based digital processing of passengers at airports called “Digi Yatra”.
It is a Facial Recognition based passenger processing which will 
experience right from the entry to the airport up to boarding the aircraft.
DigiYatra will have a centralized registration system for passengers. 

Under the Digi Yatra, passenger can get a Digi Yatra ID by sharing minimu
mail ID, Mobile number and details of one approved Identity proof where Aadhar 

This DigiYatra ID will be shared by passengers while Booking ticket.  
Airlines will share the passenger data and DigiYatraID with the departure airport.
A passenger who has created the Digi Yatra ID has to undergo a onetime verification at the 
departure airport during his/her first travel. 
In case a passenger opted for Aadhar based verification, the identity will be verified online. 
On successful verification, facial biometric will be captured and stored in the Digi Yatra ID 

In case the passenger has chosen any other identity for creating Digi Yatra ID, verification 
will be done manually by Security personal and facial biometric will be captured and stored 
in the Digi Yatra ID profile.  
By this process the registration is complete. 
A successfully registered passenger can go directly to the entry point E
and scan the barcode/ QR code of the ticket/ Boarding pass. 
A camera will capture the face for comparing with DigiYatraID Photo. 
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The light intensity and illumination time can be adjusted and the accuracy of illumination can 
made moon is orbiting, people can only 

The illumination intensity is expected to be eight times of the moon light. 

made moon to illuminate an area 50 sq. km can save 1.2 billion yuan of electric 

It can also illuminate blackout areas when natural disasters such as earthquake happen. 

hoping it can bring convenience to 

In the 1990s, Russia carried out an experiment called Banner, testing the idea of using a 
mirror to reflect the sun light to Earth. The mirror failed to unfold in space and the 

The Union Minister of Commerce and Industry and Civil Aviation released the policy on 
biometric based digital processing of passengers at airports called “Digi Yatra”. 
It is a Facial Recognition based passenger processing which will provide a seamless 
experience right from the entry to the airport up to boarding the aircraft. 

Under the Digi Yatra, passenger can get a Digi Yatra ID by sharing minimum details like 
mail ID, Mobile number and details of one approved Identity proof where Aadhar 

 
e departure airport. 

A passenger who has created the Digi Yatra ID has to undergo a onetime verification at the 

In case a passenger opted for Aadhar based verification, the identity will be verified online.  
On successful verification, facial biometric will be captured and stored in the Digi Yatra ID 

In case the passenger has chosen any other identity for creating Digi Yatra ID, verification 
and facial biometric will be captured and stored 

A successfully registered passenger can go directly to the entry point E-Gate of the airport 

A camera will capture the face for comparing with DigiYatraID Photo.  
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➢ On successful verification of the travel details and facial matching, the E
➢ The system will also generate a token in the system combining the fac

PNR of the ticket, so that at subsequent check points the ticket details will be available on 
face recognition. 

➢ At check-in counter or at the Self Bag Drop counter, the passenger will be identified by face 
and there is no need to show a

➢ The passenger will gain entry to the security check area through an E
recognition.  

➢ Similarly, at the boarding gate also the passenger will be identified by face for entering 
through an E-Gate for boardin

Benefits 

➢ Passenger need not show boarding pass or ID at multiple check points.
➢ Minimum human intervention
➢ Less queuing times 
➢ The security is enhanced as the system will map the passenger with the PNR. Only bona fide 

passenger will be allowed entry at every check point.
➢ Airport operator will have real time information on Passenger load and resource planning 

becomes better. 
➢ Airlines will be benefitted by knowing the passenger position in the airport.
➢ Airport throughput will be enhanced.
➢ The real-time data of passengers within the terminal will enable the operator to take proactive 

action to avoid congestion.
➢ No more missing passenger causing departure delays.
➢ Security will benefit from the ability of the technology to verify the passenger

checkpoint in a non-intrusive way except that physical frisking of the passenger as per 
security procedures will continue. 

➢ Intentional Boarding pass exchange by passenger or wrong boarding by mistake will not 
happen. 

5. ZIKA VIRUS 

News 

➢ As hundreds of Zika virus cases is being 
reported from Rajasthan, Centre has asked all 
States to intensify vector surveillance and 
control activities so that the transmission of the 
vector-borne infection is limited.

➢ To date, a total of 86 countries and terri
have reported evidence of mosquito 
transmitted Zika infection.
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On successful verification of the travel details and facial matching, the E
The system will also generate a token in the system combining the fac
PNR of the ticket, so that at subsequent check points the ticket details will be available on 

in counter or at the Self Bag Drop counter, the passenger will be identified by face 
and there is no need to show any document or ID for this purpose.  
The passenger will gain entry to the security check area through an E

Similarly, at the boarding gate also the passenger will be identified by face for entering 
Gate for boarding the aircraft. 

Passenger need not show boarding pass or ID at multiple check points. 
Minimum human intervention 

The security is enhanced as the system will map the passenger with the PNR. Only bona fide 
allowed entry at every check point. 

Airport operator will have real time information on Passenger load and resource planning 

Airlines will be benefitted by knowing the passenger position in the airport.
Airport throughput will be enhanced. 

time data of passengers within the terminal will enable the operator to take proactive 
action to avoid congestion. 
No more missing passenger causing departure delays. 
Security will benefit from the ability of the technology to verify the passenger

intrusive way except that physical frisking of the passenger as per 
security procedures will continue.  
Intentional Boarding pass exchange by passenger or wrong boarding by mistake will not 

hundreds of Zika virus cases is being 
reported from Rajasthan, Centre has asked all 
States to intensify vector surveillance and 
control activities so that the transmission of the 

borne infection is limited. 
To date, a total of 86 countries and territories 
have reported evidence of mosquito 
transmitted Zika infection. 
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On successful verification of the travel details and facial matching, the E-Gate will open.  
The system will also generate a token in the system combining the face of passenger with 
PNR of the ticket, so that at subsequent check points the ticket details will be available on 

in counter or at the Self Bag Drop counter, the passenger will be identified by face 

The passenger will gain entry to the security check area through an E-Gate by facial 

Similarly, at the boarding gate also the passenger will be identified by face for entering 

 

The security is enhanced as the system will map the passenger with the PNR. Only bona fide 

Airport operator will have real time information on Passenger load and resource planning 

Airlines will be benefitted by knowing the passenger position in the airport. 

time data of passengers within the terminal will enable the operator to take proactive 

Security will benefit from the ability of the technology to verify the passenger at every 
intrusive way except that physical frisking of the passenger as per 

Intentional Boarding pass exchange by passenger or wrong boarding by mistake will not 
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What is Zika virus? 

➢ It is a kind of virus which spreads from the bite of a mosquito like dengue and malaria.
➢ The virus spreads through the infected 

sexual contact. 
➢ It was first identified in Africa in 1947 but 

came into prominence with the outbreak in 
Brazil in 2015. 

➢ It spread to India gradually.
➢ It was declared a public health emergency by the World 
➢ Zika is known to precipitate Guillain

by an acute infection). 
➢ Zika can be passed from a pregnant woman to her fetus. Infection during pregnancy can 

cause certain birth defects.
➢ The virus also leads to microcephaly in babies born to women who contracted the fever 

during pregnancy. 
➢ There is no vaccine or medicine for Zika.

Concerns 

➢ Once winter sets in, the current outbreak may subside. But transovarial transmission of Zika 
virus (transmission through eggs, which hatch into infected mosquitoes) has been confirmed. 
Thus, once the transmission of a virus is established in a community, it can reappear when 
temperatures start rising again and spread to other parts through travel or mi

➢ The threat perception of a Zika outbreak may not be imminent in Kerala. But the vector 
which spreads Zika, the hardy Aedes aegypti mosquito, has been thriving in Kerala, 
responsible for the huge annual dengue epidemics in the State and it may only
time before Zika surfaces in Kerala.

➢ Zika is new to the State and in the absence of herd immunity, can cause severe outbreaks, 
affecting a huge population.

➢ India does not have enough infrastructure for testing infants suspected to be suffering
microcephaly. 

➢ The first baby suffering from microcephaly was tested in Delhi in 2017 but it could not be 
proved if the virus was the reason behind the small head.

➢ India doesn’t even have a way to prove that the virus has increased the incidence of 
microcephaly as there is no data on existing incidence of such diseases.

Way forward 

➢ People planning to visit other countries should check for the incidence of Zika virus.
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It is a kind of virus which spreads from the bite of a mosquito like dengue and malaria.
The virus spreads through the infected Aedes aegypti mosquito but can also spread through 

It was first identified in Africa in 1947 but 
came into prominence with the outbreak in 

It spread to India gradually. 
It was declared a public health emergency by the World Health Organization in 2016.
Zika is known to precipitate Guillain- Barre syndrome (GBS-weakness or paralysis triggered 

Zika can be passed from a pregnant woman to her fetus. Infection during pregnancy can 
s. 

The virus also leads to microcephaly in babies born to women who contracted the fever 

There is no vaccine or medicine for Zika. 

Once winter sets in, the current outbreak may subside. But transovarial transmission of Zika 
(transmission through eggs, which hatch into infected mosquitoes) has been confirmed. 

Thus, once the transmission of a virus is established in a community, it can reappear when 
temperatures start rising again and spread to other parts through travel or mi
The threat perception of a Zika outbreak may not be imminent in Kerala. But the vector 
which spreads Zika, the hardy Aedes aegypti mosquito, has been thriving in Kerala, 
responsible for the huge annual dengue epidemics in the State and it may only
time before Zika surfaces in Kerala. 
Zika is new to the State and in the absence of herd immunity, can cause severe outbreaks, 
affecting a huge population. 
India does not have enough infrastructure for testing infants suspected to be suffering

The first baby suffering from microcephaly was tested in Delhi in 2017 but it could not be 
proved if the virus was the reason behind the small head. 
India doesn’t even have a way to prove that the virus has increased the incidence of 
microcephaly as there is no data on existing incidence of such diseases.

People planning to visit other countries should check for the incidence of Zika virus.
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It is a kind of virus which spreads from the bite of a mosquito like dengue and malaria. 
Aedes aegypti mosquito but can also spread through 

Health Organization in 2016. 
weakness or paralysis triggered 

Zika can be passed from a pregnant woman to her fetus. Infection during pregnancy can 

The virus also leads to microcephaly in babies born to women who contracted the fever 

Once winter sets in, the current outbreak may subside. But transovarial transmission of Zika 
(transmission through eggs, which hatch into infected mosquitoes) has been confirmed. 

Thus, once the transmission of a virus is established in a community, it can reappear when 
temperatures start rising again and spread to other parts through travel or migration. 
The threat perception of a Zika outbreak may not be imminent in Kerala. But the vector 
which spreads Zika, the hardy Aedes aegypti mosquito, has been thriving in Kerala, 
responsible for the huge annual dengue epidemics in the State and it may only a matter of 

Zika is new to the State and in the absence of herd immunity, can cause severe outbreaks, 

India does not have enough infrastructure for testing infants suspected to be suffering from 

The first baby suffering from microcephaly was tested in Delhi in 2017 but it could not be 

India doesn’t even have a way to prove that the virus has increased the incidence of 
microcephaly as there is no data on existing incidence of such diseases. 

People planning to visit other countries should check for the incidence of Zika virus. 
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➢ Since the Aedes mosquito is most active during day time, people are advised to limit
exposure during daytime and late afternoon.

➢ Breeding of mosquitoes can be controlled by preventing water to become stagnant
➢ Mosquito repellants should be used for prevention of mosquito bites
➢ India should make available the proper infrastructure 

pattern prevalence in states.
➢ India can establish that the increase in microcephaly is linked to Zika virus if it regularly 

monitors the cases of fever and check babies for presence of the virus.

6. WORLD’S SMALLEST OPTICAL GYROSCOPE

News: The world’s smallest optical gyroscope has been developed.

What is a gyroscope? 

➢ A gyroscope is a device consisting of a wheel or disc mounted so 
that it can spin rapidly about an axis which is itself free to alter 
in direction.  

➢ The orientation of the axis is not affected by tilting of the 
mounting, so gyroscopes can be used to provide stability or 
maintain a reference direction in navigation systems, automatic 
pilots, and stabilizers. 

➢ It helps vehicles, drones and handheld 
➢ Inside the gyroscope, light travels through miniaturized optical waveguides (small conduits 

that carry light). 

Applications 

➢ Applications of gyroscopes include
Telescope, or inside the steel hull of a submerged submarine.

➢ Gyroscopes are used in science demonstrations, Computer Pointing Devices, Racing Cars, 
Motor Bikes, Spinning tops, Gyrocompasses, Virtual Reality, Anti
Monorail Trains, Ship stabilisers, Artificial horizons / autopilot, Robotics, Levitron (TM) etc.

New gyroscope features 

➢ It is no larger than a grain of rice and has higher accuracy than the more common Micro 
Electro Mechanical Systems (MEMS) gyroscopes most 

➢ Inside the gyroscope, light travels through miniaturized optical waveguides (small conduits 
that carry light). 

➢ The new gyroscope achieves improved performance by using a new technique called 
“reciprocal sensitivity enhancement.”

➢ In this case, “reciprocal” means that it affects both beams of the light inside the gyroscope in 
the same way.  

➢ Since the Sagnac effect, used in old gyroscopes, relies on detecting a difference between the 
two beams as they travel in opposite
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Since the Aedes mosquito is most active during day time, people are advised to limit
exposure during daytime and late afternoon. 
Breeding of mosquitoes can be controlled by preventing water to become stagnant
Mosquito repellants should be used for prevention of mosquito bites 
India should make available the proper infrastructure for testing of the virus and detecting the 
pattern prevalence in states. 
India can establish that the increase in microcephaly is linked to Zika virus if it regularly 
monitors the cases of fever and check babies for presence of the virus. 

ST OPTICAL GYROSCOPE 

The world’s smallest optical gyroscope has been developed. 

A gyroscope is a device consisting of a wheel or disc mounted so 
that it can spin rapidly about an axis which is itself free to alter 

The orientation of the axis is not affected by tilting of the 
mounting, so gyroscopes can be used to provide stability or 
maintain a reference direction in navigation systems, automatic 

It helps vehicles, drones and handheld electronic devices know their orientation in 3D space.
Inside the gyroscope, light travels through miniaturized optical waveguides (small conduits 

Applications of gyroscopes include inertial navigation systems, such as in th
Telescope, or inside the steel hull of a submerged submarine.  
Gyroscopes are used in science demonstrations, Computer Pointing Devices, Racing Cars, 
Motor Bikes, Spinning tops, Gyrocompasses, Virtual Reality, Anti-roll devices/stabilisers, 

il Trains, Ship stabilisers, Artificial horizons / autopilot, Robotics, Levitron (TM) etc.

It is no larger than a grain of rice and has higher accuracy than the more common Micro 
Electro Mechanical Systems (MEMS) gyroscopes most people have in their electronics.
Inside the gyroscope, light travels through miniaturized optical waveguides (small conduits 

The new gyroscope achieves improved performance by using a new technique called 
enhancement.” 

In this case, “reciprocal” means that it affects both beams of the light inside the gyroscope in 

Since the Sagnac effect, used in old gyroscopes, relies on detecting a difference between the 
two beams as they travel in opposite directions, it is considered nonreciprocal.
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Since the Aedes mosquito is most active during day time, people are advised to limit outdoor 

Breeding of mosquitoes can be controlled by preventing water to become stagnant 

for testing of the virus and detecting the 

India can establish that the increase in microcephaly is linked to Zika virus if it regularly 
 

electronic devices know their orientation in 3D space. 
Inside the gyroscope, light travels through miniaturized optical waveguides (small conduits 

inertial navigation systems, such as in the Hubble 

Gyroscopes are used in science demonstrations, Computer Pointing Devices, Racing Cars, 
roll devices/stabilisers, 

il Trains, Ship stabilisers, Artificial horizons / autopilot, Robotics, Levitron (TM) etc. 

It is no larger than a grain of rice and has higher accuracy than the more common Micro 
people have in their electronics. 

Inside the gyroscope, light travels through miniaturized optical waveguides (small conduits 

The new gyroscope achieves improved performance by using a new technique called 

In this case, “reciprocal” means that it affects both beams of the light inside the gyroscope in 

Since the Sagnac effect, used in old gyroscopes, relies on detecting a difference between the 
directions, it is considered nonreciprocal.  
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7. MAMMALS OF INDIA (

News: A repository has been set up only for mammals called Mammals of India Repository 
(MaOI). 

It was set up by National Centre for Biological Sciences (NCBS).

➢ It is an online, peer-reviewed, freely
➢ This is the first portal exclusively designed for mammals
➢ The website provides an opportunity to anyone to upload photographic observations on 

mammals to be reviewed by experts and uploaded on the website.
➢ As per current estimates, 426 species of mammals are found in India; of them 47 species are 

endemic to the Indian subcontinent.
➢ In one month, this citizen

Red Serow from Manipur, Asian Golden Cat fro
known as bear cat, from East Kameng in Arunachal Pradesh 
of researchers and public alike. 

➢ MaOI is a part of the Biodiversity Atlas (India project), which is an initiative of 
Krushnamegh Kunte, associate professor at NCBS.

Biodiversity Atlas project 

➢ The 'Biodiversity Atlas – India' is a species
➢ It is designed for aggregating, displaying and analysing biodiversity data from tropical 

developing countries and other biodiversity hotspots such as India. 
➢ It is a distributed platform of stand

ownership and recognition to citizen scientists and other user communities.
➢ Under the project, a popular 

www.ifoundbutterflies.org had got to 55,000 reference images in eight years. Under the same 
project websites dedicated Moths of India, Cicacds of India, Odonatas of India (dragonflies 
and damselflies), Reptiles of India, Amphibians of India and Birds of India are operational.

8. TRAIN 18 

Significance 

➢ Train 18 is India’s first indigenously built 
eventually replace the Shatabdi Express for inter

➢ It is driven by a self-propulsion module and has no locomotive.
➢ It operates at a maximum speed of 160kms. It 

will be India’s fastest train but at par with 
Gatiman Express whose speed has officially 
been reduced to 130kms. 

➢ It has been built at a cost of 
rake with 80 per cent Indian component 
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Image Credit: The Hindu

MAMMALS OF INDIA (MAOI) 

A repository has been set up only for mammals called Mammals of India Repository 

It was set up by National Centre for Biological Sciences (NCBS). 

reviewed, freely-accessible portal. 
This is the first portal exclusively designed for mammals 
The website provides an opportunity to anyone to upload photographic observations on 
mammals to be reviewed by experts and uploaded on the website. 

rrent estimates, 426 species of mammals are found in India; of them 47 species are 
endemic to the Indian subcontinent. 
In one month, this citizen-science initiative has seen photographs of rare species 
Red Serow from Manipur, Asian Golden Cat from Arunachal Pradesh and Binturong, also 
known as bear cat, from East Kameng in Arunachal Pradesh — being shared for the benefit 
of researchers and public alike.  
MaOI is a part of the Biodiversity Atlas (India project), which is an initiative of 

h Kunte, associate professor at NCBS. 

India' is a species-based bioinformatics platform. 
It is designed for aggregating, displaying and analysing biodiversity data from tropical 

other biodiversity hotspots such as India.  
It is a distributed platform of stand-alone, taxon-specific, natural history websites that give 
ownership and recognition to citizen scientists and other user communities.
Under the project, a popular citizen-science website on butterflies of India 
www.ifoundbutterflies.org had got to 55,000 reference images in eight years. Under the same 
project websites dedicated Moths of India, Cicacds of India, Odonatas of India (dragonflies 

es of India, Amphibians of India and Birds of India are operational.

Train 18 is India’s first indigenously built engineless semi-high-speed train which will 
eventually replace the Shatabdi Express for inter-city travel.  

propulsion module and has no locomotive. 
It operates at a maximum speed of 160kms. It 
will be India’s fastest train but at par with 
Gatiman Express whose speed has officially 

 
It has been built at a cost of ₹100 crore per 
rake with 80 per cent Indian component  
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Image Credit: The Hindu 

A repository has been set up only for mammals called Mammals of India Repository 

The website provides an opportunity to anyone to upload photographic observations on 

rrent estimates, 426 species of mammals are found in India; of them 47 species are 

science initiative has seen photographs of rare species — such as 
m Arunachal Pradesh and Binturong, also 

being shared for the benefit 

MaOI is a part of the Biodiversity Atlas (India project), which is an initiative of 

based bioinformatics platform.  
It is designed for aggregating, displaying and analysing biodiversity data from tropical 

specific, natural history websites that give 
ownership and recognition to citizen scientists and other user communities. 

science website on butterflies of India 
www.ifoundbutterflies.org had got to 55,000 reference images in eight years. Under the same 
project websites dedicated Moths of India, Cicacds of India, Odonatas of India (dragonflies 

es of India, Amphibians of India and Birds of India are operational. 

speed train which will 
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➢ It is the first long-distance train sans separate locomotive (engine) 
➢ It has been developed by Chennai based Integral Coach Factory (ICF) in 18 months which is 

because it is called Train-18/T

 

Features 

➢ Train-18 has two driving trailer coaches with aerodynamic driver's cab (nose cone) on both 
the ends which will enable quicker turn

➢ A regular coach has 78 seats, the driving coaches have 44 seats each a
chair cars can seat 52 each and. EC coach chairs can be rotated to face the direction of travel. 

➢ Every alternative coach is motorized, to ensure even distribution of power and faster 
acceleration/deceleration. 

➢ Fitted with CCTV cameras, Train
with 52 seats each, whereas trailer coaches would have 78 seats each.

➢ It has diffused lighting, automatic doors and doors and footsteps besides GPS
passenger information system. 

➢ The footsteps in the coaches of the doorways are designed in such a way that it would slide 
outward when the train stopped at a station enabling passengers to alight safely with comfort 
in view of the variation in height between a trains floor and the plat

➢ All the equipments are below the chassis of the coaches leaving the complete on
for passenger movement.  

➢ All the coaches are connected by fully sealed gangways with integrated bridge plates, where 
passenger can walk across freely.

➢ Emergency talk back units by which passengers can talk to cabin crew in case of emergency
➢ Disabled friendly toilets, space for baby care 

and special pantry units. 
 

Benefits 

➢ It will cut journey time by 15 per cent 
compared to the 30-year old Shatabdi. 

➢ It is fully air conditioned and offers 
comfortable travel. 

➢ Smooth braking and acceleration enhances 
the comfortability of passengers

➢ As it can quickly accelerate and decelerate, 
the time loss due to stoppages would be very 
low. 

➢ It has an advanced regenerative system that 
saves power 

➢ It offers passenger comfort and safety as equipment are fixed under the coach.
➢ The coach doors will open only when the train is at 0 kmph and train will start only when all 

the coach doors are proper
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distance train sans separate locomotive (engine)  
It has been developed by Chennai based Integral Coach Factory (ICF) in 18 months which is 

18/T-18. 

18 has two driving trailer coaches with aerodynamic driver's cab (nose cone) on both 
the ends which will enable quicker turn-around time at destinations.  
A regular coach has 78 seats, the driving coaches have 44 seats each a
chair cars can seat 52 each and. EC coach chairs can be rotated to face the direction of travel. 
Every alternative coach is motorized, to ensure even distribution of power and faster 

  
cameras, Train-18 would have two executive compartments in the middle 

with 52 seats each, whereas trailer coaches would have 78 seats each.  
It has diffused lighting, automatic doors and doors and footsteps besides GPS
passenger information system.  
The footsteps in the coaches of the doorways are designed in such a way that it would slide 
outward when the train stopped at a station enabling passengers to alight safely with comfort 
in view of the variation in height between a trains floor and the platform.
All the equipments are below the chassis of the coaches leaving the complete on

 
All the coaches are connected by fully sealed gangways with integrated bridge plates, where 
passenger can walk across freely.  
Emergency talk back units by which passengers can talk to cabin crew in case of emergency
Disabled friendly toilets, space for baby care 

 

It will cut journey time by 15 per cent 
year old Shatabdi.  

is fully air conditioned and offers 

Smooth braking and acceleration enhances 
the comfortability of passengers 
As it can quickly accelerate and decelerate, 
the time loss due to stoppages would be very 

It has an advanced regenerative system that 

It offers passenger comfort and safety as equipment are fixed under the coach.
The coach doors will open only when the train is at 0 kmph and train will start only when all 
the coach doors are properly closed which ensures safety of passengers.

Image Credit: Times of India
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It has been developed by Chennai based Integral Coach Factory (ICF) in 18 months which is 

18 has two driving trailer coaches with aerodynamic driver's cab (nose cone) on both 

A regular coach has 78 seats, the driving coaches have 44 seats each and the two executive 
chair cars can seat 52 each and. EC coach chairs can be rotated to face the direction of travel.  
Every alternative coach is motorized, to ensure even distribution of power and faster 

18 would have two executive compartments in the middle 
 

It has diffused lighting, automatic doors and doors and footsteps besides GPS-based 

The footsteps in the coaches of the doorways are designed in such a way that it would slide 
outward when the train stopped at a station enabling passengers to alight safely with comfort 

form.  
All the equipments are below the chassis of the coaches leaving the complete on-board space 

All the coaches are connected by fully sealed gangways with integrated bridge plates, where 

Emergency talk back units by which passengers can talk to cabin crew in case of emergency 

It offers passenger comfort and safety as equipment are fixed under the coach. 
The coach doors will open only when the train is at 0 kmph and train will start only when all 

ly closed which ensures safety of passengers. 

Image Credit: Times of India 
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➢ Over a period of time, it will become not only a cheaper mode of transport but also a greener 
mode of transport as it has no requirement of locomotives for hauling.

➢ Developers claim there will be a saving of ar
Shatabdi.  

➢ It will require less maintenance due to its 3
bogies. 

Challenges 

➢ It is a chair car train and hence there are no sleepers.
➢ Tracks would have to be modified

Next step 

The railways will now turn its focus on another project 
aluminium-bodied sleeper class trains that will replace the Rajdhani Express trains on the 
network and is expected to be rolled out by 2020. 

9. BEPICOLOMBO 

News: European and Japanese space agencies have sent an Ariane 5 rocket which successfully 
lifted a spacecraft carrying two probes into orbit for a joint mission to Mercury, the closest planet 
to the sun. 
It is the second recent cooperation 
Agency. JAXA’s Hayabusa2 probe had dropped a German
earlier. 
 
Details 
 The unmanned BepiColombo spacecraft has a seven
 The BepiColombo spacecraft will have to follow an elliptical path that involves a fly

Earth, two of Venus and six of Mercury itself so it can slow down before arriving at its 
destination in December 2025.

 When it arrives, BepiColombo will release two probes 
independently investigate the surface and magnetic field of Mercury.

 The probes are designed to cope with temperatures varying from 430 degrees Celsius (806 F) 
on the side facing the sun, and 

 The ESA-developed Bepi will operate in Mercury’s inner orbit, and JAXA’s Mio will be in 
the outer orbit to gather data that would reveal the internal structure of the planet, its surface 
and geological evolution. 

 
Aim 
 Scientists hope to build on the insights gained by 

NASA’s Messenger probe, which ended its mission in 
2015 after a four-year orbit of Mercury.

 Mercury, which is only slightly larger than Earth’s 
moon, has a massive iron core about which little is 
known.  
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 The only other spacecraft to 
visit Mercury was NASA’s 
Mariner 10
planet in the mid

Over a period of time, it will become not only a cheaper mode of transport but also a greener 
mode of transport as it has no requirement of locomotives for hauling. 
Developers claim there will be a saving of around 20% in terms of lifecycle cost compared to 

It will require less maintenance due to its 3-phase propulsion system and new generation 

It is a chair car train and hence there are no sleepers. 
Tracks would have to be modified for Train-18. 

The railways will now turn its focus on another project - Train 20 - the next generation 
bodied sleeper class trains that will replace the Rajdhani Express trains on the 

network and is expected to be rolled out by 2020.  

European and Japanese space agencies have sent an Ariane 5 rocket which successfully 
lifted a spacecraft carrying two probes into orbit for a joint mission to Mercury, the closest planet 

It is the second recent cooperation between the Europeans and the Japan Aerospace Exploration 
Agency. JAXA’s Hayabusa2 probe had dropped a German-French rover on the asteroid Ryugu 

The unmanned BepiColombo spacecraft has a seven-year journey to Mercury.
ecraft will have to follow an elliptical path that involves a fly

Earth, two of Venus and six of Mercury itself so it can slow down before arriving at its 
destination in December 2025. 
When it arrives, BepiColombo will release two probes — Bepi and M
independently investigate the surface and magnetic field of Mercury. 
The probes are designed to cope with temperatures varying from 430 degrees Celsius (806 F) 
on the side facing the sun, and -180 degrees Celsius (-292 F) in Mercury’s shadow

developed Bepi will operate in Mercury’s inner orbit, and JAXA’s Mio will be in 
the outer orbit to gather data that would reveal the internal structure of the planet, its surface 

 

Scientists hope to build on the insights gained by 
NASA’s Messenger probe, which ended its mission in 

year orbit of Mercury. 
Mercury, which is only slightly larger than Earth’s 
moon, has a massive iron core about which little is 
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The only other spacecraft to 
visit Mercury was NASA’s 
Mariner 10 that flew past the 
planet in the mid-1970s. 

Over a period of time, it will become not only a cheaper mode of transport but also a greener 
 

ound 20% in terms of lifecycle cost compared to 

phase propulsion system and new generation 

the next generation 
bodied sleeper class trains that will replace the Rajdhani Express trains on the 

European and Japanese space agencies have sent an Ariane 5 rocket which successfully 
lifted a spacecraft carrying two probes into orbit for a joint mission to Mercury, the closest planet 

between the Europeans and the Japan Aerospace Exploration 
French rover on the asteroid Ryugu 

year journey to Mercury. 
ecraft will have to follow an elliptical path that involves a fly-by of 

Earth, two of Venus and six of Mercury itself so it can slow down before arriving at its 

Bepi and Mio — that will 

The probes are designed to cope with temperatures varying from 430 degrees Celsius (806 F) 
292 F) in Mercury’s shadow. 

developed Bepi will operate in Mercury’s inner orbit, and JAXA’s Mio will be in 
the outer orbit to gather data that would reveal the internal structure of the planet, its surface 
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 Researchers are also hoping to learn more about the formation of the solar system from the 
data gathered by the BepiColombo mission.

 

10. KEPLER SPACE TELESCOPE

News: NASA’s Kepler space telescope has received its final set of commands to disconnect 
communications with Earth. 
NASA announced that Kepler had run out of fuel and could no longer conduct science.
About Kepler Mission 

 It was a space observatory launched by NASA to discover Earth
stars. 

 Named after astronomer Johannes Kepler, the spacecraft was launched on March 7, 2009 into 
an Earth-trailing heliocentric orbit.

 Originally positioned to stare continuously at 
sky in the constellation Cygnus, Kepler took the first survey of planets in our galaxy and 
became NASA's first mission to detect Earth
 
Kepler's contribution to science

 In the 9.6 years in space, Kepler spacecraft completed two missions, observed 5,30,506 stars, 
discovered 2,662 planets and documented 61 supernovas.

 Planets outnumber stars:
 Small planets are common:

worlds, and many of them may be similar to Earth in size and distance from their parent 
stars. Kepler's discoveries conclude that 20 to 50 per cent of the stars in th
have small, possibly rocky planets that are in the habitable zones of their stars where liquid 
water could pool on the surface.

 Planets are diverse: Kepler has discovered a diversity of planet types. The most common 
size of planet Kepler found doesn't exist in our solar system.

 Solar systems are diverse too:
found systems with considerably more planets 
stars. 

 About stars: Kepler obser
in operation. In particular, Kepler has captured the beginning stages of exploding stars, called 
supernovae. 
 
What next? 

 Kepler's more advanced successor, the Transiting Exoplanet Survey 
launched recently. 

 TESS is the next step in the search for planets outside of our solar system, including those 
that could support life.  
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Researchers are also hoping to learn more about the formation of the solar system from the 
data gathered by the BepiColombo mission. 

R SPACE TELESCOPE  

NASA’s Kepler space telescope has received its final set of commands to disconnect 
communications with Earth.  
NASA announced that Kepler had run out of fuel and could no longer conduct science.

bservatory launched by NASA to discover Earth-size planets orbiting other 

Named after astronomer Johannes Kepler, the spacecraft was launched on March 7, 2009 into 
trailing heliocentric orbit. 

Originally positioned to stare continuously at 150,000 stars in one star
sky in the constellation Cygnus, Kepler took the first survey of planets in our galaxy and 
became NASA's first mission to detect Earth-size planets in the habitable zones of their stars.

to science 

In the 9.6 years in space, Kepler spacecraft completed two missions, observed 5,30,506 stars, 
discovered 2,662 planets and documented 61 supernovas. 
Planets outnumber stars: Kepler has proven there are more planets than stars in our galaxy.
Small planets are common: Kepler has shown us our galaxy is teeming with terrestrial
worlds, and many of them may be similar to Earth in size and distance from their parent 
stars. Kepler's discoveries conclude that 20 to 50 per cent of the stars in th
have small, possibly rocky planets that are in the habitable zones of their stars where liquid 
water could pool on the surface. 

Kepler has discovered a diversity of planet types. The most common 
r found doesn't exist in our solar system. 

Solar systems are diverse too: While our own inner solar system has four planets, Kepler 
found systems with considerably more planets - up to eight - orbiting close to their parent 

Kepler observed more than a half million stars over the course of its nine years 
in operation. In particular, Kepler has captured the beginning stages of exploding stars, called 

Kepler's more advanced successor, the Transiting Exoplanet Survey 

TESS is the next step in the search for planets outside of our solar system, including those 
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Researchers are also hoping to learn more about the formation of the solar system from the 

NASA’s Kepler space telescope has received its final set of commands to disconnect 

NASA announced that Kepler had run out of fuel and could no longer conduct science. 

size planets orbiting other 

Named after astronomer Johannes Kepler, the spacecraft was launched on March 7, 2009 into 

150,000 stars in one star-studded patch of the 
sky in the constellation Cygnus, Kepler took the first survey of planets in our galaxy and 

size planets in the habitable zones of their stars. 

In the 9.6 years in space, Kepler spacecraft completed two missions, observed 5,30,506 stars, 

Kepler has proven there are more planets than stars in our galaxy. 
Kepler has shown us our galaxy is teeming with terrestrial-size 

worlds, and many of them may be similar to Earth in size and distance from their parent 
stars. Kepler's discoveries conclude that 20 to 50 per cent of the stars in the sky are likely to 
have small, possibly rocky planets that are in the habitable zones of their stars where liquid 

Kepler has discovered a diversity of planet types. The most common 

While our own inner solar system has four planets, Kepler 
orbiting close to their parent 

ved more than a half million stars over the course of its nine years 
in operation. In particular, Kepler has captured the beginning stages of exploding stars, called 

Kepler's more advanced successor, the Transiting Exoplanet Survey Satellite (TESS), was 

TESS is the next step in the search for planets outside of our solar system, including those 
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 The mission will find exoplanets that periodically block part of the light from their host stars
events called transits. 

11. DAWN MISSION 

News: NASA’s pioneering Dawn spacecraft ran out of fuel ending a historic 11
mission. 
 
About Dawn mission 

 The USD 467 million Dawn mission was launched in 2007 to study the protoplanet Vesta 
and the dwarf planet Ceres.

 In 2011, when Dawn arrived at Vesta, the second largest world in the main asteroid belt, the 
spacecraft became the first to orbit a body in the region between Mars and Jupiter.

 In 2015, when Dawn went into orbit around Ceres, a dwarf planet t
world in the asteroid belt, the mission became the first to visit a dwarf planet and go into 
orbit around two destinations beyond Earth.
 
Dawn’s contributions 

 The data Dawn beamed back to Earth from its four science experiments enab
compare two planet-like worlds that evolved very differently.

 Dawn showed how important location was to the way objects in the early solar system 
formed and evolved. 

 Dawn also reinforced the idea that dwarf planets could have hosted 
part of their history — and potentially still do.

12. GSAT-29 

News: India’s GSAT-29 communication satellite was successfully launched by the second 
developmental flight of 
MkIII-D2) 
 
GSLV Mk III 

 GSLV Mk III is a three
Research Organisation (ISRO).

 Two massive boosters with solid propellant constitute the first stage, the core with liquid 
propellant form the second sta
 
GSAT-29 

 GSAT-29 is a multiband, multi
for several new and critical technologies. 
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The mission will find exoplanets that periodically block part of the light from their host stars

NASA’s pioneering Dawn spacecraft ran out of fuel ending a historic 11

The USD 467 million Dawn mission was launched in 2007 to study the protoplanet Vesta 
planet Ceres. 

In 2011, when Dawn arrived at Vesta, the second largest world in the main asteroid belt, the 
spacecraft became the first to orbit a body in the region between Mars and Jupiter.
In 2015, when Dawn went into orbit around Ceres, a dwarf planet t
world in the asteroid belt, the mission became the first to visit a dwarf planet and go into 
orbit around two destinations beyond Earth. 

The data Dawn beamed back to Earth from its four science experiments enab
like worlds that evolved very differently. 

Dawn showed how important location was to the way objects in the early solar system 

Dawn also reinforced the idea that dwarf planets could have hosted oceans over a significant 
and potentially still do. 

29 communication satellite was successfully launched by the second 
developmental flight of Geosynchronous Satellite Launch Vehicle MarkIII (GSLV 

GSLV Mk III is a three-stage heavy lift launch vehicle developed by the Indian Space 
Research Organisation (ISRO). 
Two massive boosters with solid propellant constitute the first stage, the core with liquid 
propellant form the second stage and the cryogenic engine completes the final stage.

29 is a multiband, multi-beam communication satellite, intended to serve as test bed 
for several new and critical technologies.  
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The mission will find exoplanets that periodically block part of the light from their host stars, 

NASA’s pioneering Dawn spacecraft ran out of fuel ending a historic 11-year 

The USD 467 million Dawn mission was launched in 2007 to study the protoplanet Vesta 

In 2011, when Dawn arrived at Vesta, the second largest world in the main asteroid belt, the 
spacecraft became the first to orbit a body in the region between Mars and Jupiter. 
In 2015, when Dawn went into orbit around Ceres, a dwarf planet that is also the largest 
world in the asteroid belt, the mission became the first to visit a dwarf planet and go into 

The data Dawn beamed back to Earth from its four science experiments enabled scientists to 

Dawn showed how important location was to the way objects in the early solar system 

oceans over a significant 

29 communication satellite was successfully launched by the second 
Geosynchronous Satellite Launch Vehicle MarkIII (GSLV 

stage heavy lift launch vehicle developed by the Indian Space 

Two massive boosters with solid propellant constitute the first stage, the core with liquid 
ge and the cryogenic engine completes the final stage. 

beam communication satellite, intended to serve as test bed 
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 Its Ku-band and Ka-band payloads are configured to cater t
requirements of users including those from remote areas especially from Jammu & Kashmir 
and North-Eastern regions of India.

 In addition, the Q/V-Band communication payload onboard is intended to demonstrate the 
future high throughput satellite system technologies. 

 Geo High Resolution Camera will carry out high resolution imaging. 
 Optical Communication Payload will demonstrate data transmission at a very high rate 

through optical communication link.
 
Significance 

 The success of GSLV MkI
towards achieving self-reliance in launching heavier satellites. 

 The success of this flight also signifies the completion of the experimental phase of GSLV 
Mark III. 
 

13. DEFINITION OF SI 

News 
 The definition of kilogram has been changed from being the mass of prototype sanctioned by 

the 1st CGPM held in Paris in 1889 and deposited at the BIPM to the 
which is a physical constant.

 Likewise, the definition of meter has been changed to link it to the speed of light. There is a 
change in definition of time also. 

 The change in the definition will result in uniform and worldwide accessible SI system for 
international trade, high- 
environment, global climate studies and the basic science under
General Conference on Weights and Measures (CGPM)

 The decision for changing the definition of SI units was made at 
Weights and Measures (CGPM) held in France.

 The CGPM comprises 60 countries including India and 42 Associate Members.
 The International Bureau of Weights and Measures (BIPM), the main executive body of 

CGPM has the responsibility of defi
 This revision of the SI is the culmination of many years of intensive scientific cooperation 

between the National Metrology Institutes (The national Physical Laboratory for India) and 
the BIPM.  

 The dissemination of SI units for the welfare of society and industries in the country is the 
responsibility of Legal Metrology, Department of Consumer Affairs, and Government of 
India. 
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band payloads are configured to cater to the communication 
requirements of users including those from remote areas especially from Jammu & Kashmir 

Eastern regions of India. 
Band communication payload onboard is intended to demonstrate the 

tellite system technologies.  
Geo High Resolution Camera will carry out high resolution imaging.  
Optical Communication Payload will demonstrate data transmission at a very high rate 
through optical communication link. 

The success of GSLV MkIII-D2 marks an important milestone in Indian space programme 
reliance in launching heavier satellites.  

The success of this flight also signifies the completion of the experimental phase of GSLV 

 UNITS  

The definition of kilogram has been changed from being the mass of prototype sanctioned by 
the 1st CGPM held in Paris in 1889 and deposited at the BIPM to the 
which is a physical constant. 
Likewise, the definition of meter has been changed to link it to the speed of light. There is a 
change in definition of time also.  
The change in the definition will result in uniform and worldwide accessible SI system for 

 technology manufacturing, human health and safety, protection of 
environment, global climate studies and the basic science under-pinning these.
General Conference on Weights and Measures (CGPM) 
The decision for changing the definition of SI units was made at Gen
Weights and Measures (CGPM) held in France. 
The CGPM comprises 60 countries including India and 42 Associate Members.
The International Bureau of Weights and Measures (BIPM), the main executive body of 
CGPM has the responsibility of defining the International System of Units (SI). 
This revision of the SI is the culmination of many years of intensive scientific cooperation 
between the National Metrology Institutes (The national Physical Laboratory for India) and 

on of SI units for the welfare of society and industries in the country is the 
responsibility of Legal Metrology, Department of Consumer Affairs, and Government of 
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o the communication 
requirements of users including those from remote areas especially from Jammu & Kashmir 

Band communication payload onboard is intended to demonstrate the 

Optical Communication Payload will demonstrate data transmission at a very high rate 

D2 marks an important milestone in Indian space programme 

The success of this flight also signifies the completion of the experimental phase of GSLV 

The definition of kilogram has been changed from being the mass of prototype sanctioned by 
the 1st CGPM held in Paris in 1889 and deposited at the BIPM to the Planck constant 

Likewise, the definition of meter has been changed to link it to the speed of light. There is a 

The change in the definition will result in uniform and worldwide accessible SI system for 
logy manufacturing, human health and safety, protection of 

pinning these. 

General Conference on 

The CGPM comprises 60 countries including India and 42 Associate Members. 
The International Bureau of Weights and Measures (BIPM), the main executive body of 

ning the International System of Units (SI).  
This revision of the SI is the culmination of many years of intensive scientific cooperation 
between the National Metrology Institutes (The national Physical Laboratory for India) and 

on of SI units for the welfare of society and industries in the country is the 
responsibility of Legal Metrology, Department of Consumer Affairs, and Government of 
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Definition of Kilogram 
 The 26th CGPM meeting was very special and historic as the 

redefinition of 130 years old “Le grand K 
Planck’s constant (h). 

 The International prototype of kilogram (IPK) is kept at the BIPM, Paris and serves as the 
international standard of kilogram. 

 It is made of 90% platinum and 10% iridium and is a cylinder of 39 mm diameter and 39 mm 
height. 

 Kibble balance is a self
measurements of mass, traceable in terms of electrical parameters 
macroscopic mass to the Planck constant (h).

14. SPINNAKER 

News:SpiNNaker is the world’s largest supercomputer designed to work in the same way as 
the human brain. It has been switched on for the first time.
 
Features 

 The Spiking Neural Network Architecture machine, 
SpiNNaker, has been built at the University of 
Manchester in U.K. 

 It is capable of completing more than 200 million 
actions per second. 

 Each of its chips has 100 million transistors.
 It can model more biological neurons 

than any other machine on the planet.
 It is unique as it mimics the massively parallel communication architecture of the brain, 

sending billions of small amounts of information simultaneously to thousands of different 
destinations. 
 

15. SUPER-EARTH 

News: Scientists have discovered a new planet 
and colder than our world but has some of the same characteristics as our planet.
 
Features of the new Super

 The planet is more than three times the mass of Earth.
 The potentially rocky planet, known as Barnard's star 

b, is a “Super-Earth” and its surface temper
estimated to be around minus 170 degrees Celsius
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Super-Earths are planets that have “masses 
larger than the Earth but not as 
giants in our solar system, such as Neptune 
and Uranus 

The 26th CGPM meeting was very special and historic as the members have voted for the 
redefinition of 130 years old “Le grand K – the SI unit of kg” in terms of the fundamental 

The International prototype of kilogram (IPK) is kept at the BIPM, Paris and serves as the 
f kilogram.  

It is made of 90% platinum and 10% iridium and is a cylinder of 39 mm diameter and 39 mm 

Kibble balance is a self-calibrating electromechanical balance and provides the 
measurements of mass, traceable in terms of electrical parameters and provides linkage of 
macroscopic mass to the Planck constant (h). 

SpiNNaker is the world’s largest supercomputer designed to work in the same way as 
the human brain. It has been switched on for the first time. 

eural Network Architecture machine, 
SpiNNaker, has been built at the University of 

It is capable of completing more than 200 million 

Each of its chips has 100 million transistors. 
It can model more biological neurons in real time 
than any other machine on the planet. 
It is unique as it mimics the massively parallel communication architecture of the brain, 
sending billions of small amounts of information simultaneously to thousands of different 

Scientists have discovered a new planet — called Super Earth 
and colder than our world but has some of the same characteristics as our planet.

Features of the new Super-Earth 
The planet is more than three times the mass of Earth. 
The potentially rocky planet, known as Barnard's star 

Earth” and its surface temperature is 
estimated to be around minus 170 degrees Celsius  
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Earths are planets that have “masses 
larger than the Earth but not as big as the ice 
giants in our solar system, such as Neptune 

members have voted for the 
the SI unit of kg” in terms of the fundamental 

The International prototype of kilogram (IPK) is kept at the BIPM, Paris and serves as the 

It is made of 90% platinum and 10% iridium and is a cylinder of 39 mm diameter and 39 mm 

calibrating electromechanical balance and provides the 
and provides linkage of 

SpiNNaker is the world’s largest supercomputer designed to work in the same way as 

It is unique as it mimics the massively parallel communication architecture of the brain, 
sending billions of small amounts of information simultaneously to thousands of different 

called Super Earth — that is much bigger 
and colder than our world but has some of the same characteristics as our planet. 
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 The planet is orbiting a nearby star.
 It orbits around its host star 
 The planet lies at a distant region from the star known as the 

'snow line'. This is well beyond the habitable zone in which 
liquid water, and possibly life, could exist.

 The planet likely has an icy desert with no liquid water.
 The planet receives 2 percent of the intensity that Earth gets 

from the Sun since the nearby star is cooler and smaller than 
our sun. 

 That nearby star — called Barnard’s Star 
trillion miles from Earth.  

 Barnard's star b is the second closest know
our Sun. The closest lies just over four light
Earth. That exoplanet, called Proxima b, orbits around the red dwarf star Proxima 
Centauri.  

16. SOLAR BUBBLE DRY

News: The Solar Bubble Dryer was introduced in India for the first time and was demonstrated 
to farmers in Odisha. 

 
Details 

 It is an innovative drying technology, Solar 
Bubble Dryer, developed jointly by International 
Rice Research Institute, Philippines; Grai
leading post-harvest solution providing company; 
and University of Hohenheim, Germany.

 The SBD is a low-cost drying technology that 
aims to provide a simple and flexible alternative 
to sun-drying, while protecting from spillage, 
animals, weather and vehicles running over the grains.
 
Need for SBD 

 The quantitative loss in traditional sun
30% between harvesting and milling. Due to quality loss, farmer do not get proper price of 
their produce. 

 After harvesting, moisture content in paddy is found between 20 to 24% and it needs to be 
brought down to below 14% in order to protect the stock from insect attack and fungus 
formation. 
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At nearly six light
Barnard's star is the next closest 
star to the Sun after the Alpha 
Centauri triple system. It is a type 
of faint, low
red dwarf. 
Red dwarfs are considered to be 
the best places to look for 
exoplanet candid
planets outside our solar system. 

 

The planet is orbiting a nearby star. 
It orbits around its host star once every 233 days. 
The planet lies at a distant region from the star known as the 

This is well beyond the habitable zone in which 
liquid water, and possibly life, could exist. 
The planet likely has an icy desert with no liquid water. 

net receives 2 percent of the intensity that Earth gets 
un since the nearby star is cooler and smaller than 

called Barnard’s Star — is actually 30 
 

is the second closest known exoplanet to 
our Sun. The closest lies just over four light-years from 

That exoplanet, called Proxima b, orbits around the red dwarf star Proxima 

16. SOLAR BUBBLE DRYER 

The Solar Bubble Dryer was introduced in India for the first time and was demonstrated 

It is an innovative drying technology, Solar 
Bubble Dryer, developed jointly by International 
Rice Research Institute, Philippines; Grainpro, a 

harvest solution providing company; 
and University of Hohenheim, Germany. 

cost drying technology that 
aims to provide a simple and flexible alternative 

drying, while protecting from spillage, 
d vehicles running over the grains. 

The quantitative loss in traditional sun-drying method is estimated to be in the range of 15 to 
30% between harvesting and milling. Due to quality loss, farmer do not get proper price of 

r harvesting, moisture content in paddy is found between 20 to 24% and it needs to be 
brought down to below 14% in order to protect the stock from insect attack and fungus 
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Barnard's star 

At nearly six light-years away 
Barnard's star is the next closest 
star to the Sun after the Alpha 
Centauri triple system. It is a type 
of faint, low-mass star called a 
red dwarf.  
Red dwarfs are considered to be 
the best places to look for 
exoplanet candidates, which are 
planets outside our solar system.  

That exoplanet, called Proxima b, orbits around the red dwarf star Proxima 

The Solar Bubble Dryer was introduced in India for the first time and was demonstrated 

drying method is estimated to be in the range of 15 to 
30% between harvesting and milling. Due to quality loss, farmer do not get proper price of 

r harvesting, moisture content in paddy is found between 20 to 24% and it needs to be 
brought down to below 14% in order to protect the stock from insect attack and fungus 
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How it works? 
 The SBD uses energy from the sun in two ways. Firstly, the drying tunnel serves as a solar 

collector to convert the energy contained in the sun rays entering the transparent top of the 
drying tunnel to heat, which increased the temperature of the drying ai

 Secondly, it is equipped with a photovoltaic system consisting of a solar panel, a deep cycle 
rechargeable battery and a controller to generate electricity that drives a small blower to 
move air through the drying tunnel, inflate the 
the grains placed inside the tunnel. A simple roller dragged on ropes attached to the ends 
underneath the tunnel is used for mixing the grains without the need to open the tunnel. A 
rake for internal mixing is al
 
Benefits 

 It is a handy tool that can be used to bring down quantitative and qualitative losses caused by 
high moisture content during post

 The new technology has been developed in such a way that farmers can dismantle the 
machinery and reassemble it on their own. 

 Power can be drawn both from solar energy and traditional electricity.
 It protects the paddy from animals, insects, contamination and rain compared to the 

traditional drying method of paddy in the open.
 The drying tunnel also provides a buffer for the temperature and protects the grains from 

overheating, as it is common during sun drying at noon.
 It completely eliminates the re

spillage and cars running over 
 During rain and at night when the relative humidity of the air is high, the drying process 

stops, but by keeping the tunnel inflated the grains can be safely kept inside the SBD, while 
they need to be collected and b

 Compared to a mechanical dryer the SBD is more flexible, requires lower investment and 
does not need fuel for heating the air or running the blower.
 

8. GROWTH-INDIA TELESCOPE

News: The 0.7 m GROWTH
in Hanle, Ladakh, has made its first science 
observation which is a follow
explosion. 
 
About GROWTH-India telescope

 It is the country’s first robotic telesc
is robotic in the sense that the control software of the 
telescope will, depending on the sky conditions, 
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Novae are explosive events involving 
violent eruptions on the surface of white 
dwarf stars, leading to temporary 
increase in brightness of the star. Unlike a 
supernova, the star does not go on to die 
but returns to its earlier state after the 
explosion. 

The SBD uses energy from the sun in two ways. Firstly, the drying tunnel serves as a solar 
collector to convert the energy contained in the sun rays entering the transparent top of the 
drying tunnel to heat, which increased the temperature of the drying air for faster drying. 
Secondly, it is equipped with a photovoltaic system consisting of a solar panel, a deep cycle 
rechargeable battery and a controller to generate electricity that drives a small blower to 
move air through the drying tunnel, inflate the tunnel and remove the water evaporated from 
the grains placed inside the tunnel. A simple roller dragged on ropes attached to the ends 
underneath the tunnel is used for mixing the grains without the need to open the tunnel. A 
rake for internal mixing is also available. 

It is a handy tool that can be used to bring down quantitative and qualitative losses caused by 
high moisture content during post-harvest operation. 
The new technology has been developed in such a way that farmers can dismantle the 
machinery and reassemble it on their own.  
Power can be drawn both from solar energy and traditional electricity. 
It protects the paddy from animals, insects, contamination and rain compared to the 
traditional drying method of paddy in the open. 

tunnel also provides a buffer for the temperature and protects the grains from 
overheating, as it is common during sun drying at noon. 
It completely eliminates the re-wetting of grains during rain and losses due to animals, 
spillage and cars running over the grains if they are spread on roads. 
During rain and at night when the relative humidity of the air is high, the drying process 
stops, but by keeping the tunnel inflated the grains can be safely kept inside the SBD, while 
they need to be collected and bagged in the traditional sun drying. 
Compared to a mechanical dryer the SBD is more flexible, requires lower investment and 
does not need fuel for heating the air or running the blower. 

INDIA TELESCOPE 

The 0.7 m GROWTH-India telescope at the Indian Astronomical Observatory located 
in Hanle, Ladakh, has made its first science 
observation which is a follow-up study of a nova 

India telescope 
It is the country’s first robotic telescope. The telescope 
is robotic in the sense that the control software of the 
telescope will, depending on the sky conditions, 

P a g e  | 17 

https://www.jatinverma.org 

Novae are explosive events involving 
lent eruptions on the surface of white 

dwarf stars, leading to temporary 
increase in brightness of the star. Unlike a 
supernova, the star does not go on to die 
but returns to its earlier state after the 

The SBD uses energy from the sun in two ways. Firstly, the drying tunnel serves as a solar 
collector to convert the energy contained in the sun rays entering the transparent top of the 

r for faster drying.  
Secondly, it is equipped with a photovoltaic system consisting of a solar panel, a deep cycle 
rechargeable battery and a controller to generate electricity that drives a small blower to 

tunnel and remove the water evaporated from 
the grains placed inside the tunnel. A simple roller dragged on ropes attached to the ends 
underneath the tunnel is used for mixing the grains without the need to open the tunnel. A 

It is a handy tool that can be used to bring down quantitative and qualitative losses caused by 

The new technology has been developed in such a way that farmers can dismantle the 

 
It protects the paddy from animals, insects, contamination and rain compared to the 

tunnel also provides a buffer for the temperature and protects the grains from 

wetting of grains during rain and losses due to animals, 

During rain and at night when the relative humidity of the air is high, the drying process 
stops, but by keeping the tunnel inflated the grains can be safely kept inside the SBD, while 

Compared to a mechanical dryer the SBD is more flexible, requires lower investment and 

India telescope at the Indian Astronomical Observatory located 
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automatically open up the dome, do the calibration, carry out the observation, and shut the 
dome at the close of observations.

 It was jointly constructed by Indian Institute of Astrophysics (IIA), Bengaluru, and IIT 
Bombay 

 The GROWTH-India telescope is part of the Global Relay of Observatories Watching 
Transients Happen (GROWTH) to observe transient events in the universe. This means
celestial object can be observed day and night with a network of telescopes worldwide.

 The fully robotic optical research telescope is designed to capture cosmic events occurring in 
timescales much shorter than light years 

 Its goals are three-fold:  
1) Search for explosions in the optical regime whenever LIGO group detects a Binary 

Neutron Star merger. 
2) Study nearby young supernova explosions. 
3) Study nearby asteroids.

 The telescope is potentially fully robotic and can opera
 This telescope has a field that is five to six times larger. It can ‘slew’ or move its focus from 

one part of the sky to another in just about 10
objects that are thousands to millions of light year

 Universities and research institutes from the US, the UK, Japan, India, Germany, Taiwan and 
Israel are part of the initiative.
 
Uses 

 To study new supernovae, gravitational waves, new asteroids near the earth, rocks in space of 
the size between the earth and other planets, and objects in the solar system, of which some 
of them may come too close to the earth

 It may be daytime in one observatory and night
continuously observe with a network of telescopes all over the 
moving objects in the sky.

9. MARS INSIGHT SPAC

News: After a six-month journey across hundreds of millions of miles of deep space, 
NASA's InSight spacecraft
making—landed successfully on the surface of 
Mars. 
 
About InSight - Interior Exploration Using 
Seismic Investigations, Geodesy and Heat 
Transport 

 It was launched from California's Vandenberg 
Air Force Base, making it NASA's first 
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automatically open up the dome, do the calibration, carry out the observation, and shut the 
dome at the close of observations. 

was jointly constructed by Indian Institute of Astrophysics (IIA), Bengaluru, and IIT 

India telescope is part of the Global Relay of Observatories Watching 
Transients Happen (GROWTH) to observe transient events in the universe. This means
celestial object can be observed day and night with a network of telescopes worldwide.
The fully robotic optical research telescope is designed to capture cosmic events occurring in 
timescales much shorter than light years – years, days and even hours. 

Search for explosions in the optical regime whenever LIGO group detects a Binary 

tudy nearby young supernova explosions.  
Study nearby asteroids. 

The telescope is potentially fully robotic and can operate on its own. 
This telescope has a field that is five to six times larger. It can ‘slew’ or move its focus from 
one part of the sky to another in just about 10-15 seconds and its camera can view stellar 
objects that are thousands to millions of light years away. 
Universities and research institutes from the US, the UK, Japan, India, Germany, Taiwan and 
Israel are part of the initiative. 

To study new supernovae, gravitational waves, new asteroids near the earth, rocks in space of 
earth and other planets, and objects in the solar system, of which some 

of them may come too close to the earth 
It may be daytime in one observatory and night-time in another observatory so to 
continuously observe with a network of telescopes all over the world helps in observing fast 
moving objects in the sky. 

9. MARS INSIGHT SPACECRAFT 

month journey across hundreds of millions of miles of deep space, 
NASA's InSight spacecraft—a mission nearly ten years and close to $1 billion in the 

landed successfully on the surface of 

Interior Exploration Using 
Seismic Investigations, Geodesy and Heat 

It was launched from California's Vandenberg 
Air Force Base, making it NASA's first 
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automatically open up the dome, do the calibration, carry out the observation, and shut the 

was jointly constructed by Indian Institute of Astrophysics (IIA), Bengaluru, and IIT 

India telescope is part of the Global Relay of Observatories Watching 
Transients Happen (GROWTH) to observe transient events in the universe. This means that a 
celestial object can be observed day and night with a network of telescopes worldwide. 
The fully robotic optical research telescope is designed to capture cosmic events occurring in 

 

Search for explosions in the optical regime whenever LIGO group detects a Binary 

This telescope has a field that is five to six times larger. It can ‘slew’ or move its focus from 
15 seconds and its camera can view stellar 

Universities and research institutes from the US, the UK, Japan, India, Germany, Taiwan and 

To study new supernovae, gravitational waves, new asteroids near the earth, rocks in space of 
earth and other planets, and objects in the solar system, of which some 

time in another observatory so to 
world helps in observing fast 

month journey across hundreds of millions of miles of deep space, 
a mission nearly ten years and close to $1 billion in the 
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interplanetary mission to lif
 Insight will be the first mission to peer deep into Mars' interior, a sweeping geophysical 

investigation that will help scientists answer questions about the formation, evolution, and 
composition of the red planet and other rocky bodies in our solar system.

 By using sophisticated geophysical instruments, Insight will address fundamental questions 
about the formation of Earth
buried deep within the interior of Mars

 Along with the spacecraft, a pair of mini satellites known as Mars Cube One, or MarCO for 
short, trailing Insight since its inception also reached Mars. The satellites provided real
updates of the spacecraft’s 
quick photo from the planet.

10. HYSIS 

News: India successfully launched its latest earth observation satellite HysIS (Hyperspectral 
Imaging Satellite) from the Satish Dhawan Space Centre i
 
About HysIS 

 PSLV-C43 placed HysIS into 636 km
synchronous orbit. 

 PSLV-C43 is the ‘Core Alone’ version of PSLV. It is the 
lightest version of the launch vehicle.

 HysIS, the primary satellite of PSLV
weighing about 380 kg, is an earth observation satellite 
configured around ISRO’s Mini Satellite

 The primary goal of HysIS is to study the earth’s surface 
in the visible, near infrared and s
regions of the electromagnetic spectrum

 The heart of the system required for the HysIS satellite is 
basically an optical imaging detector chip which was 
indigenously designed and developed by the space 
application centre of ISRO and fabr

 Along with HysIS, the PSLV also carries 

29 Nano satellites from eight different countries, including the 
US, Australia and Canada.
 
Uses 
The satellite’s data will be useful in many fields includ

 agriculture 
 forestry 
 soil survey 

                                                                                                             https://www.jatinverma.org

interplanetary mission to lift off from the West Coast, rather than Cape Canaveral in Florida.
Insight will be the first mission to peer deep into Mars' interior, a sweeping geophysical 
investigation that will help scientists answer questions about the formation, evolution, and 

ition of the red planet and other rocky bodies in our solar system.
By using sophisticated geophysical instruments, Insight will address fundamental questions 
about the formation of Earth-like planets by detecting the fingerprints of those processes 

deep within the interior of Mars. 
Along with the spacecraft, a pair of mini satellites known as Mars Cube One, or MarCO for 
short, trailing Insight since its inception also reached Mars. The satellites provided real
updates of the spacecraft’s supersonic descent through the reddish skies and also shot back a 
quick photo from the planet. 

India successfully launched its latest earth observation satellite HysIS (Hyperspectral 
Imaging Satellite) from the Satish Dhawan Space Centre in Sriharikota onboard PSLV C

C43 placed HysIS into 636 km-polar Sun 

C43 is the ‘Core Alone’ version of PSLV. It is the 
lightest version of the launch vehicle. 
HysIS, the primary satellite of PSLV-C43 mission, 
weighing about 380 kg, is an earth observation satellite 
configured around ISRO’s Mini Satellite-2 (IMS-2) bus.  
The primary goal of HysIS is to study the earth’s surface 

near infrared and shortwave infrared 
regions of the electromagnetic spectrum. 
The heart of the system required for the HysIS satellite is 
basically an optical imaging detector chip which was 
indigenously designed and developed by the space 
application centre of ISRO and fabricated indigenously. 
Along with HysIS, the PSLV also carries one micro and 

29 Nano satellites from eight different countries, including the 
US, Australia and Canada. 

The satellite’s data will be useful in many fields including - 

Image Credit: The Hindu
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t off from the West Coast, rather than Cape Canaveral in Florida. 
Insight will be the first mission to peer deep into Mars' interior, a sweeping geophysical 
investigation that will help scientists answer questions about the formation, evolution, and 

ition of the red planet and other rocky bodies in our solar system. 
By using sophisticated geophysical instruments, Insight will address fundamental questions 

like planets by detecting the fingerprints of those processes 

Along with the spacecraft, a pair of mini satellites known as Mars Cube One, or MarCO for 
short, trailing Insight since its inception also reached Mars. The satellites provided real-time 

supersonic descent through the reddish skies and also shot back a 

India successfully launched its latest earth observation satellite HysIS (Hyperspectral 
n Sriharikota onboard PSLV C-43. 

Image Credit: The Hindu 
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 geology 
 coastal zone studies  
 inland water studies  
 environmental monitoring  
 pollution detection from industries

 

11. GSAT-11 LAUNCHED 

 
What is the news?  
 India’s 5,854 kg advanced communication satellite 

5thDecember from the European 
spaceport in Guiana in South 
America. 

 Its mission is to enable high
satellite-based Internet services
users in rural and remote areas and 
to businesses down home over the 
next 15 years. 

 Satellite and launch fee have cost
ISRO ₹1,200 crore. 

 GSAT-11 is part of ISRO’s new 
family of high-throughput 
communication satellite (HTS)
fleet that will drive the country's 
broadband domain is now ruled by 
locations. 

 Already up in space are two HTSs 
while one more is due to join them in the near future. They are all to provide high
Internet data services at the rate of 

 The HTS will also be the backbone of pan
services — such as Digital India
public sector VSAT Net service providers.

 GSAT-11’s multiple spot beam coverage
an improved service of 16 gbps
band will be new in the country.

 ISRO is in the process of readying a 
GSAT-11. 

 A Ka-band hub or gateway 
Ranchi to deliver high-speed broadband services via the giant satellite.

 The ground systems are being put up by external agencies chosen through competitive bidding. 
They will also be operated and maintained by them for 

 ISRO has planned a 4th satellite 
be launched towards the 2ndhalf of 2019 on the GSLV MarkIII vehicle. 
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environmental monitoring   
pollution detection from industries 

 

India’s 5,854 kg advanced communication satellite GSAT-11, was put into orbit on 
December from the European 

spaceport in Guiana in South 

high-speed 
based Internet services to 

users in rural and remote areas and 
to businesses down home over the 

and launch fee have costed 

11 is part of ISRO’s new 
throughput 

communication satellite (HTS) 
fleet that will drive the country's Internet broadband from space to untouched areas
broadband domain is now ruled by underground fibre and covers partial and convenient 

Already up in space are two HTSs — GSAT-29 (November 14) and GSAT
while one more is due to join them in the near future. They are all to provide high

es at the rate of 100 gbps (Gigabits per second) to Indian users. 
The HTS will also be the backbone of pan-India digital or easy Internet-based programmes and 

Digital India, Bharat Net for rural e-governance, and commercial and 
ector VSAT Net service providers. 

multiple spot beam coverage — 32 in Ku band and 8 in Ka bands 
16 gbps over the Indian region and nearby islands. The use of the Ka 

band will be new in the country. 
the process of readying a ₹150-200-crore ground infrastructure across cities to use 

band hub or gateway each is being set up in Delhi, Bengaluru
speed broadband services via the giant satellite.  

The ground systems are being put up by external agencies chosen through competitive bidding. 
They will also be operated and maintained by them for 5 to 7 years. 

satellite — the GSAT-20, which will be a 4-tonne
half of 2019 on the GSLV MarkIII vehicle.  
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was put into orbit on 

Internet broadband from space to untouched areas; the 
underground fibre and covers partial and convenient 

GSAT-19 (June 2017) — 
while one more is due to join them in the near future. They are all to provide high-speed 

(Gigabits per second) to Indian users.  
based programmes and 

governance, and commercial and 

32 in Ku band and 8 in Ka bands — will deliver 
over the Indian region and nearby islands. The use of the Ka 

crore ground infrastructure across cities to use 

Bengaluru, Ahmedabad and 
 

The ground systems are being put up by external agencies chosen through competitive bidding. 

tonne-class HTS and will 
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Benefits -  
 This, along with GSAT-29 and GSAT

India, will herald a new era of satellite
Villages, remote locations and VSAT operators, who drive private and public sector data 
services, will be the main gainers.

 Enabling in-flight Internet 
urban-rural digital divide. 

 

12. GSAT 7A 

 
What is the news?  
 The GSLV-F11 launch vehicle carried the communication satellite GSAT

synchronous transfer orbit’
 GSAT-7A is meant to enhance the 

communication infrastructure of 
the Indian Air Force. The satellite, 
being dubbed as ‘angry bird’ by 
some, is expected to enable the 
force to interlink different ground 
radar stations, ground airbase and 
airborne early warning and 
(AWACS) aircraft.  

 It will also support aerial activities 
of the Army and the Navy where 
required.  

 The satellite using Ku band will 
enable superior real time 
aircraft-to-aircraft 
communication; between planes 
that are in flight and 
commanders on the ground

 It would enhance by many times 
the coverage now provided by 
ground communication systems 
such as radars and stations of the 
Army. 

 Out-of-sight and remote areas 
where ground infrastructure and 
signals are difficult would get into 
the critical information loop.

 GSAT-7A is the 35
communication satellite. 

 It is a heavy satellite weighing 2,250 kg and will have 8 year mission life.
 

What were the challenge before the launch team? 
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29 and GSAT-19, smaller satellites already launched from within 
India, will herald a new era of satellite-driven reliable high-throughput data services
Villages, remote locations and VSAT operators, who drive private and public sector data 
services, will be the main gainers. 

 and village web services are the Govt’s other goals to bridge the 

F11 launch vehicle carried the communication satellite GSAT
synchronous transfer orbit’ from Satish Dhawan Space Centre on December 19. 

is meant to enhance the 
communication infrastructure of 
the Indian Air Force. The satellite, 
being dubbed as ‘angry bird’ by 
some, is expected to enable the 
force to interlink different ground 
radar stations, ground airbase and 
airborne early warning and control 

It will also support aerial activities 
of the Army and the Navy where 

The satellite using Ku band will 
superior real time 

between planes 
and their 

s on the ground.  
by many times 

now provided by 
ground communication systems 

adars and stations of the 

sight and remote areas 
where ground infrastructure and 
signals are difficult would get into 

critical information loop. 
7A is the 35thIndian 

It is a heavy satellite weighing 2,250 kg and will have 8 year mission life.

What were the challenge before the launch team?  
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19, smaller satellites already launched from within 
throughput data services. 

Villages, remote locations and VSAT operators, who drive private and public sector data 

are the Govt’s other goals to bridge the 

F11 launch vehicle carried the communication satellite GSAT-7A to a ‘super 
from Satish Dhawan Space Centre on December 19.  

It is a heavy satellite weighing 2,250 kg and will have 8 year mission life. 
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 The weight of the satelliteto increase payload capa
increased from 37.5 tonnes to 40 tonnes, and cryogenic stage propellant loading was increased 
from 12 tonnes to 15 tonnes along with enhanced thrust value for the cryogenic stage. 

 The possibility of a cyclone 
 
13. MANNED SPACE MISS

 
What is the news?  
 The Union Cabinet has approved the 

ambitious Gaganyaan programme
which will send 3 Indian astronauts to 
space for up to 7 days by 2022 at a cost 
of ₹10,000 crore.  

 The first human space flight 
demonstration is targeted to be 
completed within 40 months of the 
sanction date. Prior to this, 
flights in full complement will be 
carried out to gain confidence.

 The ISRO has developed the launch 
vehicle GSLV MK-III, which has the necessary payload capability to launch a 
module in low earth orbit.  

 The ISRO has also tested the crew escape system, an essential technology for human space 
flight.  

 Elements of the life support system and the space suit have
 In addition, the orbital & re

demonstrated in Space Capsule Re
 The Union Cabinet said the necessary infrastructure for crew training, rea

systems and ground infrastructure will be established to support the Gaganyaan programme.
 Under the programme, ISRO will 

collaborate extensively with 
national agencies, laboratories, 
academia and industry. 

Benefits of the programme: 
 Pooling in of diverse technological 

and industrial capabilities and 
enabling broader participation in 
research opportunities and 
technology development. 

 Generate employment and train 
human resources in advanced 
technologies.  

 Inspire large number of young 
students to take up science and 
tech astheir careers. 
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The weight of the satelliteto increase payload capacity, the second stage propellant loading was 
increased from 37.5 tonnes to 40 tonnes, and cryogenic stage propellant loading was increased 
from 12 tonnes to 15 tonnes along with enhanced thrust value for the cryogenic stage. 
The possibility of a cyclone looming on the coast that finally changed track

3. MANNED SPACE MISSION 

The Union Cabinet has approved the 
Gaganyaan programme, 
send 3 Indian astronauts to 

space for up to 7 days by 2022 at a cost 

The first human space flight 
demonstration is targeted to be 
completed within 40 months of the 
sanction date. Prior to this, 2 unmanned 

full complement will be 
carried out to gain confidence. 
The ISRO has developed the launch 

, which has the necessary payload capability to launch a 
 

The ISRO has also tested the crew escape system, an essential technology for human space 

Elements of the life support system and the space suit have also been realised and tested.
In addition, the orbital & re-entry mission and recovery operations have been flight 

Space Capsule Re-entry experiment (SRE) mission. 
The Union Cabinet said the necessary infrastructure for crew training, rea
systems and ground infrastructure will be established to support the Gaganyaan programme.
Under the programme, ISRO will 
collaborate extensively with 
national agencies, laboratories, 

 
ooling in of diverse technological 

and industrial capabilities and 
broader participation in 

research opportunities and 

enerate employment and train 
human resources in advanced 

nspire large number of young 
tudents to take up science and 

GSLV
 GSLV is ISRO’s 4th generation launch vehicle with 3 

1. The 4 liquid strap-ons and a solid rocket motor at the 
core form the 1ststage.  

2. The second stage is equipped 
using liquid fuel. 

3. The cryogenic upper stage forms the third 
stage of the vehicle. 

 GSLV-F11 was the seventh flight carrying indigenously 
developed cryogenic upper stage.

 The cryogenic stage of this vehicle has been modif
increase the thrust rate. 
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city, the second stage propellant loading was 
increased from 37.5 tonnes to 40 tonnes, and cryogenic stage propellant loading was increased 
from 12 tonnes to 15 tonnes along with enhanced thrust value for the cryogenic stage.  

looming on the coast that finally changed track. 

, which has the necessary payload capability to launch a 3-member crew 

The ISRO has also tested the crew escape system, an essential technology for human space 

also been realised and tested. 
entry mission and recovery operations have been flight 

The Union Cabinet said the necessary infrastructure for crew training, realisation of flight 
systems and ground infrastructure will be established to support the Gaganyaan programme. 

GSLV 
ation launch vehicle with 3 stages.  

ons and a solid rocket motor at the 
 

The second stage is equipped with a high thrust engine 

The cryogenic upper stage forms the third and final 

F11 was the seventh flight carrying indigenously 
developed cryogenic upper stage. 
The cryogenic stage of this vehicle has been modified to 
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 Gaganyaan Programme will involve the participation of 
NationalAgencies spread across country

 Expected to spur R&D within the country in niche science and tech domains.
 Huge potential for technology spinoffs in areas such as 

industrialsafety, pollution, 
 Human spaceflight programme will provide a 

conducting experiments and test bed for future technologies.
 Human Spaceflight capability will enable India to participate as a 

future Global space exploration initiatives
  

14. NEW HORIZON HURTL
 
What is the news?  
 A NASA’s unmanned spaceship 

flyby of the most distant planetary object ever studied, a frozen relic of the early solar system 
called Ultima Thule (pronounced 

 Spaceship, 6.4 billion km away, is poised to zoom past Ultima Thule 
km. That’s more than 3 times closer than New
dwarf planet in 2015. 

 

Ultima Thule - 
 It is named after a mythical, far
 It is a relic from the formation of the solar system and is truly the most primitive object ev

encountered by a spacecraft.
 It is relatively small, and believed to be about 100 times tinier than Pluto

almost 2,414 km in diameter.
 Ultima Thule is also in a freezing area of space (

preserved. 
 

What is Kuiper Belt? 
 It is a vast cosmic disc left over from the days when planets 
 Astronomers sometimes call it the “
 The Kuiper Belt begins some 4.8 billion km beyond the Sun, past the orbit of Neptune. 
 It is teeming with literally billions of comets, millions of objects like Ultima which are called 

planetesimals, the building blocks out of which planets were formed, and a smattering 
handful of dwarf planets the size of continents, like Pluto.

 

Importance of the flyby -This region of the solar system, being so far from the Sun, preserves 
the original conditions from 
Ultima, we are going to be able to see the way things were back at the beginning.
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Gaganyaan Programme will involve the participation of Industry
spread across country. 

within the country in niche science and tech domains.
Huge potential for technology spinoffs in areas such as medicine

, wastemanagement, water and foodresourcemanagement
Human spaceflight programme will provide a unique micro-gravity platform

ting experiments and test bed for future technologies.  
Human Spaceflight capability will enable India to participate as a collaborating partner in 
future Global space exploration initiatives with long term national benefits.

4. NEW HORIZON HURTLES TOWARD HISTORIC FLYBY

A NASA’s unmanned spaceship New Horizons is hurtling toward a historic New Year’s Day 
flyby of the most distant planetary object ever studied, a frozen relic of the early solar system 

(pronounced TOO-lee) . 
paceship, 6.4 billion km away, is poised to zoom past Ultima Thule at a distance of just 3,500 

times closer than New Horizons came to Pluto when it got 

mythical, far-northern island in medieval literature. 
It is a relic from the formation of the solar system and is truly the most primitive object ev
encountered by a spacecraft. 
It is relatively small, and believed to be about 100 times tinier than Pluto
almost 2,414 km in diameter. 
Ultima Thule is also in a freezing area of space (Kuiper Belt), suggesting it may remain well 

It is a vast cosmic disc left over from the days when planets were first formed.
tronomers sometimes call it the “attic” of the solar system.  

The Kuiper Belt begins some 4.8 billion km beyond the Sun, past the orbit of Neptune. 
It is teeming with literally billions of comets, millions of objects like Ultima which are called 

mals, the building blocks out of which planets were formed, and a smattering 
handful of dwarf planets the size of continents, like Pluto. 

This region of the solar system, being so far from the Sun, preserves 
tions from 4 and a half billion years ago. So when New Horizons will fly by 

Ultima, we are going to be able to see the way things were back at the beginning.
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Industry, Academia and 

within the country in niche science and tech domains. 
medicine, agriculture, 

foodresourcemanagement etc.  
gravity platform in space for 

collaborating partner in 
with long term national benefits. 

RD HISTORIC FLYBY 

is hurtling toward a historic New Year’s Day 
flyby of the most distant planetary object ever studied, a frozen relic of the early solar system 

at a distance of just 3,500 
Horizons came to Pluto when it got zipped by 

It is a relic from the formation of the solar system and is truly the most primitive object ever 

It is relatively small, and believed to be about 100 times tinier than Pluto, which measures 

), suggesting it may remain well 

st formed. 

The Kuiper Belt begins some 4.8 billion km beyond the Sun, past the orbit of Neptune.  
It is teeming with literally billions of comets, millions of objects like Ultima which are called 

mals, the building blocks out of which planets were formed, and a smattering — a 

This region of the solar system, being so far from the Sun, preserves 
and a half billion years ago. So when New Horizons will fly by 

Ultima, we are going to be able to see the way things were back at the beginning. 



 

©Jatin Verma All Rights Reserved.                                                                                                             

15. FENTANYL 

 
What is fentanyl?  
 Fentanyl is a synthetic opioid

America’s opioid epidemic that was responsible for 49,000 of the 72,000 deaths caused by 
drug overdoses.  

 These drugs bind to pain receptors in the brain and spinal cord, blocking pain, and also 
stimulate areas of the brain to release dopamine, causing a “high” and making users want to 
take the drug again.  

 Some opioids like codeine and morphine are made from opium poppy plants, while some like 
hydrocodone and oxycodone are a combination of natural and synthesised compo
Fentanyl is a synthesised opioid and can be up to 50 times more powerful than heroin.

 

Why was it in news?  
At the sidelines of the G20 me
President discussed fentanyl apart from the issues rela
 

Rise in the use of opioids in the USA:
 In the USA, opioids became increasingly popular in the 1990s as doctors started prescribing 

them for treatment of non
companies and poorly conducted studies that they were not addictive. 

 Between 1999 and 2016, 3,50,000 U.S. residents died from an overdose of prescription and 
illicit opioid use.  

 There were three waves of deaths 
misuse; the second, starting in 2010, with an increase in heroin deaths; and the third wave 
starting in 2013, this time with a significant rise in the use of synthetic opioids, especially 
based on illicitly manufactured fentanyl.

 While fentanyl is the basis of the most powerful prescription opioids, the fentanyl on the streets 
comes from diverted supplies not from hospitals, but from China and Mexico.

 

Solutions: 
 There are numerous factories legally producing fentanyl and diversion of their production 

process to make illicit fentanyl is far harder to detect than to clamp down on an altogether 
illegal plant. 

 However, on the positive side, China has added two fentanyl precursors and 25 other fentanyl
like substances to its controlled list.

 Any long term solution will have to intervene at the demand side. 
 

16. OXYTOCIN 
 
What is oxytocin? 
 It is a natural hormone/neurotransmitter secreted by the pituitary glands of all mammals, 

including humans. 
 It plays key role in childbirth and lactation 
 As a prescription drug, it’s used to start birth contractions by the uterus, to augment labour, 

control bleeding post-delivery.
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synthetic opioid, a component of many painkillers, that has been central to 
America’s opioid epidemic that was responsible for 49,000 of the 72,000 deaths caused by 

These drugs bind to pain receptors in the brain and spinal cord, blocking pain, and also 
brain to release dopamine, causing a “high” and making users want to 

Some opioids like codeine and morphine are made from opium poppy plants, while some like 
hydrocodone and oxycodone are a combination of natural and synthesised compo
Fentanyl is a synthesised opioid and can be up to 50 times more powerful than heroin.

At the sidelines of the G20 meetings in Buenos Aires, the US President and the Chinese 
President discussed fentanyl apart from the issues related to trade and tariffs.

Rise in the use of opioids in the USA: 
In the USA, opioids became increasingly popular in the 1990s as doctors started prescribing 
them for treatment of non-cancer severe pain based on reassurances from pharmaceutical 

and poorly conducted studies that they were not addictive.  
Between 1999 and 2016, 3,50,000 U.S. residents died from an overdose of prescription and 

There were three waves of deaths — the first in the 1990s caused by prescription opioi
misuse; the second, starting in 2010, with an increase in heroin deaths; and the third wave 
starting in 2013, this time with a significant rise in the use of synthetic opioids, especially 
based on illicitly manufactured fentanyl. 

sis of the most powerful prescription opioids, the fentanyl on the streets 
comes from diverted supplies not from hospitals, but from China and Mexico.

There are numerous factories legally producing fentanyl and diversion of their production 
cess to make illicit fentanyl is far harder to detect than to clamp down on an altogether 

However, on the positive side, China has added two fentanyl precursors and 25 other fentanyl
stances to its controlled list. 

Any long term solution will have to intervene at the demand side.  

It is a natural hormone/neurotransmitter secreted by the pituitary glands of all mammals, 

It plays key role in childbirth and lactation and certain social aspects of human behavior.
As a prescription drug, it’s used to start birth contractions by the uterus, to augment labour, 

delivery. 
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painkillers, that has been central to 
America’s opioid epidemic that was responsible for 49,000 of the 72,000 deaths caused by 

These drugs bind to pain receptors in the brain and spinal cord, blocking pain, and also 
brain to release dopamine, causing a “high” and making users want to 

Some opioids like codeine and morphine are made from opium poppy plants, while some like 
hydrocodone and oxycodone are a combination of natural and synthesised compounds. 
Fentanyl is a synthesised opioid and can be up to 50 times more powerful than heroin. 

President and the Chinese 
ted to trade and tariffs.  

In the USA, opioids became increasingly popular in the 1990s as doctors started prescribing 
cancer severe pain based on reassurances from pharmaceutical 

Between 1999 and 2016, 3,50,000 U.S. residents died from an overdose of prescription and 

the first in the 1990s caused by prescription opioid 
misuse; the second, starting in 2010, with an increase in heroin deaths; and the third wave 
starting in 2013, this time with a significant rise in the use of synthetic opioids, especially 

sis of the most powerful prescription opioids, the fentanyl on the streets 
comes from diverted supplies not from hospitals, but from China and Mexico. 

There are numerous factories legally producing fentanyl and diversion of their production 
cess to make illicit fentanyl is far harder to detect than to clamp down on an altogether 

However, on the positive side, China has added two fentanyl precursors and 25 other fentanyl-

It is a natural hormone/neurotransmitter secreted by the pituitary glands of all mammals, 

and certain social aspects of human behavior. 
As a prescription drug, it’s used to start birth contractions by the uterus, to augment labour, 
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What is it in news?  
 The Delhi High Court has quashed the Centre’s decision to ba

oxytocin, a drug which induces labour and controls bleeding during child birth, by private 
firms. 

 The Union Ministry of Health and Family Welfare 
decided to allow only a single, state

 The ban was based on a 2016 Himachal Pradesh High Court judgment, which discussed 
oxytocin’s misuse in dairy cattle, fruits and vegetables.

 According the SC, the govt did not adequately weigh in the impact of the restricte
of the drug on its users, particularly pregnant women and young mothers. 

 
Absurdity of the Oxytocin ban: 
 Oxytocin is a life-saving drug used to control post
 It had been listed by both the 
 Around 45,000 women die from post

the cases the reason is haemorrhaging. Oxytocin is important to 
mortality.  

 Out of the 25 illegal drug seizures across India in a 
find oxytocin.  

 The ban was put disregarding the advice of all statutory bodies, including the 
Advisory Board. 

 

17. SIMULATION TO PR

 
What is the news?  
 A team of researchers from IISER Kolkata have developed simulation to predict solar activity 

over 10 years.  
 The sunspots follow a cyclic pattern of growing in number and disappearing in approx 11 

years, known as the sunspot cycle 
 We are currently in the 24th sunspot cycle 
 These searchers have developed a way of predicting the intensity of activity in the next solar 

cycle (approximately from 2020 to 2031) using data
 Contrary to other calculations, they found that the Sun’s activity would not dip during the next 

cycle, but it would be similar to the current cycle, perhaps even stronger. They expect the cycle 
to peak around 2024.  

 A prediction can’t be made 
Sun (i.e., the length of time over which past states affect future states of the Sun) extends only 
over one sunspot cycle and not beyond.

 
Usefulness of the study and studying 
 For the understanding of the long

which is one of the science objectives of Aditya mission. The forecast will be useful for 
scientific operational planning of the 
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The Delhi High Court has quashed the Centre’s decision to ban the manufacture and sale of 
oxytocin, a drug which induces labour and controls bleeding during child birth, by private 

The Union Ministry of Health and Family Welfare had imposed the ban on 27
decided to allow only a single, state-run entity to make and sell the drug. 
The ban was based on a 2016 Himachal Pradesh High Court judgment, which discussed 
oxytocin’s misuse in dairy cattle, fruits and vegetables. 

, the govt did not adequately weigh in the impact of the restricte
of the drug on its users, particularly pregnant women and young mothers. 

Absurdity of the Oxytocin ban:  
saving drug used to control post-partum bleeding among new mothers. 

It had been listed by both the WHO and the Health Ministry as an essential medicine
Around 45,000 women die from post-partum complications in India each year, and in 38% of 
the cases the reason is haemorrhaging. Oxytocin is important to 

al drug seizures across India in a 3-year period, 12 of them didn’t actually 

The ban was put disregarding the advice of all statutory bodies, including the 

17. SIMULATION TO PREDICT SOLAR ACTIVITY  

A team of researchers from IISER Kolkata have developed simulation to predict solar activity 

The sunspots follow a cyclic pattern of growing in number and disappearing in approx 11 
sunspot cycle or the Sun’s activity cycle.  

24th sunspot cycle since the observation of this cycle began, in 1755. 
e searchers have developed a way of predicting the intensity of activity in the next solar 

cycle (approximately from 2020 to 2031) using data spread over the last 100 years.
Contrary to other calculations, they found that the Sun’s activity would not dip during the next 
cycle, but it would be similar to the current cycle, perhaps even stronger. They expect the cycle 

can’t be made beyond next 10 years because the dynamical ‘memory’ of the 
(i.e., the length of time over which past states affect future states of the Sun) extends only 

over one sunspot cycle and not beyond. 

d studying sunspots in general: 
For the understanding of the long-term variations of the Sun and its impact on 
which is one of the science objectives of Aditya mission. The forecast will be useful for 
scientific operational planning of the Aditya mission. 
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n the manufacture and sale of 
oxytocin, a drug which induces labour and controls bleeding during child birth, by private 

had imposed the ban on 27th April and 
 

The ban was based on a 2016 Himachal Pradesh High Court judgment, which discussed 

, the govt did not adequately weigh in the impact of the restricted availability 
of the drug on its users, particularly pregnant women and young mothers.  

partum bleeding among new mothers.  
essential medicine.  

partum complications in India each year, and in 38% of 
the cases the reason is haemorrhaging. Oxytocin is important to control thematernal 

year period, 12 of them didn’t actually 

The ban was put disregarding the advice of all statutory bodies, including the Drugs Technical 

A team of researchers from IISER Kolkata have developed simulation to predict solar activity 

The sunspots follow a cyclic pattern of growing in number and disappearing in approx 11 

since the observation of this cycle began, in 1755.  
e searchers have developed a way of predicting the intensity of activity in the next solar 

spread over the last 100 years. 
Contrary to other calculations, they found that the Sun’s activity would not dip during the next 
cycle, but it would be similar to the current cycle, perhaps even stronger. They expect the cycle 

dynamical ‘memory’ of the 
(i.e., the length of time over which past states affect future states of the Sun) extends only 

term variations of the Sun and its impact on the climate, 
which is one of the science objectives of Aditya mission. The forecast will be useful for 
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 Sunspots affect space weather
flux in the region around the Sun. During extreme events, space weather can affect electronics
driven satellite controls, communications systems, air traffic over polar routes and even power 
grids.  

 Sunspots are believed to be correlated with climate on earth.
 
Maunder-like minimum: 
 There have been predictions that the next cycle (cycle 25) will show reduced sunspot activity. 

There have even been speculations that the Sun may be heading towards a period of prolonged 
low activity - what solar physicists describ

 The Maunder minimum refers to a period from 1645 to 1715 where observers reported minimal 
sunspot activity — the number of sunspots reduced by a factor of nearly 1,000, over a period of 
28 years.  

 During this and other such 
experienced lower-than-average temperatures. While the connection between the Maunder 
minimum and the climate on earth is still debated, it gives another reason to watch the 
sunspots. 

 

18. WATER TRACES FOUND ON A

 
What is the news?  
 NASA’s OSIRIS-REx spacecraft has discovered ingredients for water on the asteroid 

rocky acorn-shaped object that may hold clues to the origins of life on the earth.
 OSIRIS-REx found traces of 

and thus the potential for life 
 The probe, on a mission to return samples from the asteroid to earth for study, was launched in 

2016. Bennu orbits the Sun at roughly the same distance as the earth.
 OSIRIS-REx will pass later this month just 1.9 km from Bennu. The spacecraft will later fly 

back to the earth, jettisoning a capsule bearing the asteroid specimen in September 2023.
 

19. DIGITAL DETOX APP

News:Doctors at the National Institute of 
Mental Health and Neuro 
Sciences(NIMHANS) have come up with 
a mobile app that helps people reduce 
mobile usage. 
 
Details 

 The Service for Healthy Use of 
Technology (SHUT) clinic has developed 
a Digital Detox app that has been found to 
be effective in bringing about behavioural 
changes. 
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space weather. This refers to the effect of radiation, particle flux
in the region around the Sun. During extreme events, space weather can affect electronics

driven satellite controls, communications systems, air traffic over polar routes and even power 

Sunspots are believed to be correlated with climate on earth.  

There have been predictions that the next cycle (cycle 25) will show reduced sunspot activity. 
There have even been speculations that the Sun may be heading towards a period of prolonged 

what solar physicists describe as a ‘Maunder-like minimum
The Maunder minimum refers to a period from 1645 to 1715 where observers reported minimal 

the number of sunspots reduced by a factor of nearly 1,000, over a period of 

During this and other such periods of low activity, some parts of Europe and North America 
average temperatures. While the connection between the Maunder 

minimum and the climate on earth is still debated, it gives another reason to watch the 

ER TRACES FOUND ON ASTEROID BENNU  

REx spacecraft has discovered ingredients for water on the asteroid 
shaped object that may hold clues to the origins of life on the earth.

found traces of hydrogen and oxygen molecules — part of the recipe for water 
and thus the potential for life — embedded in the asteroid’s rocky surface.
The probe, on a mission to return samples from the asteroid to earth for study, was launched in 

Sun at roughly the same distance as the earth.  
REx will pass later this month just 1.9 km from Bennu. The spacecraft will later fly 

back to the earth, jettisoning a capsule bearing the asteroid specimen in September 2023.

. DIGITAL DETOX APP 

National Institute of 
Mental Health and Neuro 

have come up with 
a mobile app that helps people reduce 

The Service for Healthy Use of 
clinic has developed 

a Digital Detox app that has been found to 
be effective in bringing about behavioural 

Image courtesy: The Hindu
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particle flux and magnetic 
in the region around the Sun. During extreme events, space weather can affect electronics-

driven satellite controls, communications systems, air traffic over polar routes and even power 

There have been predictions that the next cycle (cycle 25) will show reduced sunspot activity. 
There have even been speculations that the Sun may be heading towards a period of prolonged 

like minimum’.  
The Maunder minimum refers to a period from 1645 to 1715 where observers reported minimal 

the number of sunspots reduced by a factor of nearly 1,000, over a period of 

periods of low activity, some parts of Europe and North America 
average temperatures. While the connection between the Maunder 

minimum and the climate on earth is still debated, it gives another reason to watch the 

REx spacecraft has discovered ingredients for water on the asteroid Bennu, a 
shaped object that may hold clues to the origins of life on the earth. 

part of the recipe for water 
embedded in the asteroid’s rocky surface. 

The probe, on a mission to return samples from the asteroid to earth for study, was launched in 

REx will pass later this month just 1.9 km from Bennu. The spacecraft will later fly 
back to the earth, jettisoning a capsule bearing the asteroid specimen in September 2023. 

Image courtesy: The Hindu 
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 The App tracks the pattern of mobile usage every week and offers self
the person signs up. 

 Users are classified into three categories based on their technology usage: mild, moderate and 
severe. 

20. ULTIMA THULE 

News: NASA’s New Horizon spacecraft flew by the Ultima Thule and beamed back images 
of the same. 
 
Details 

 Ultima Thule is a space rock in the Kuiper belt officiall
 It was discovered in 2014 with the help of the Hubble Space Telescope, and is believed to be 

20-30 km in size. 
 It is located 4 billion miles from Earth
 New Horizons flew within 2,200 miles of MU69, 

travelling at a speed of 32,200 mph.
 The flyby gave scientists the opportunity to collect photos 

and information about the rock
 The first image the probe beamed back showed two 

reddish-coloured spherical segments on top of each other, 
like a snowman. Subsequent data revealed that the object
flips like a giant hourglass.

 But it will take about 20 months for New Horizons to 
send all of the images it captured back
 
Significance 

 Kuiper Belt objects are leftover remnants from when the 
solar system first formed.
would provide an insight into 

 This region has experienced very little change in its temperature and chemical conditions 
over the past 4 billion years, making it completely different 
processes found on Earth.
system would provide a better understanding of Earth.

 The shape of Ultima Thule shows the 
clumps called planetesimals 
Earth. 
 

21. CHANG’E-4 LUNAR PROBE/YUTU 2

News:A Chinese space probe
 
Details 

 The probe, which has a lander
south pole in the Von Karman Crater in the South Pole

 The rover has been named 
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pattern of mobile usage every week and offers self

hree categories based on their technology usage: mild, moderate and 

NASA’s New Horizon spacecraft flew by the Ultima Thule and beamed back images 

Ultima Thule is a space rock in the Kuiper belt officially called 2014 MU69
It was discovered in 2014 with the help of the Hubble Space Telescope, and is believed to be 

4 billion miles from Earth. 
New Horizons flew within 2,200 miles of MU69, 
travelling at a speed of 32,200 mph. 
The flyby gave scientists the opportunity to collect photos 
and information about the rock. 
The first image the probe beamed back showed two 

coloured spherical segments on top of each other, 
like a snowman. Subsequent data revealed that the object 
flips like a giant hourglass. 
But it will take about 20 months for New Horizons to 

captured back to Earth. 

Kuiper Belt objects are leftover remnants from when the 
solar system first formed. The study of such objects 
would provide an insight into the history and formation of the solar system

experienced very little change in its temperature and chemical conditions 
over the past 4 billion years, making it completely different from the environment and 
processes found on Earth. A study of the extremes of planetary processes across our solar 

would provide a better understanding of Earth. 
The shape of Ultima Thule shows the earliest steps of planet formation
clumps called planetesimals come together, eventually forming into a large planet like the 

4 LUNAR PROBE/YUTU 2 

A Chinese space probe, Chang’e-4 lunar probe landed on the far side of the moon

The probe, which has a lander and a rover, touched down at a targeted area near the moon’s 
the Von Karman Crater in the South Pole-Aitken basin, after entering its orbit

The rover has been named Yutu 2. 

P a g e  | 27 

https://www.jatinverma.org 

pattern of mobile usage every week and offers self-help strategies once 

hree categories based on their technology usage: mild, moderate and 

NASA’s New Horizon spacecraft flew by the Ultima Thule and beamed back images 

2014 MU69. 
It was discovered in 2014 with the help of the Hubble Space Telescope, and is believed to be 

the history and formation of the solar system. 
experienced very little change in its temperature and chemical conditions 

from the environment and 
extremes of planetary processes across our solar 

earliest steps of planet formation when many small 
come together, eventually forming into a large planet like the 

the far side of the moon. 

and a rover, touched down at a targeted area near the moon’s 
Aitken basin, after entering its orbit. 
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 Signals to and from the rover are being relayed through a satellite called Queqiao (Magpie 
Bridge).  

 Queqiao is in a “halo orbit” on the other side of the moon, from where it can communicate 
with both Chang’e and the Earth.
 
Significance 

 The moon is tidally locked to Earth, rotating at the same rate as it orbits our planet, so most 
of the far side — or “dark side” 

 Previous spacecraft have seen the far side, but none has landed on it.
 Chang’e-4 lunar probe is the first probe to lan
 The Aitken basin, where Chang’e

crater. Dating when the basin was created could help narrow down the window for a period 
of heavy bombardment of the moon and inner planets
formation of the solar system.
with when life appeared on Earth
 
Tasks  

 Astronomical observation 
 Surveying the moon’s terrain, land form and mineral make
 Measuring the neutron radiation and neutral atoms to study 

 
Apprehensions 

 Analysts say that China’s lunar probe is part of its ‘Made in China
focuses on advanced technology, including space applications.

 According to the Nikkei Asian Review, after the latest launch, Beijing is moving forward 
with plans to build a research base on the moon. 

 It is also said to be considering mining there for 
can be used as a fuel in nuclear fusion power generation. 

 China is also set to launch 
space station in 2022. 
 

22. TRANSITING EXOPLAN

News: NASA’s TESS has discovered a third small planet 
 
About TESS 

 TESS was launched by NASA in 2018 for sea
exoplanets. 

 It is two year mission. 
 It will survey nearly the entire sky by monitoring and 

piecing together overlapping slices of the night sky.
 It searches for using the transit method in an area 400 

times larger than that covered by the Kepler mis
 Transit method:If a planet crosses (transits) in front 

of its parent star's disk, then the observed visual 
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Exoplanets 
Planets that orbit around other stars 
are called exoplanets.
Hence, they are beyond our Solar 
system. 
They are hidden by the bright glare of 
the stars they orbit.

Signals to and from the rover are being relayed through a satellite called Queqiao (Magpie 

Queqiao is in a “halo orbit” on the other side of the moon, from where it can communicate 
with both Chang’e and the Earth. 

y locked to Earth, rotating at the same rate as it orbits our planet, so most 
or “dark side” — is never visible to us.  

Previous spacecraft have seen the far side, but none has landed on it. 
is the first probe to land on the far side of the moon.

, where Chang’e-4 has landed, is the Moon’s largest and oldest impact 
crater. Dating when the basin was created could help narrow down the window for a period 
of heavy bombardment of the moon and inner planets by asteroids left over from the 
formation of the solar system. Also, the timing of the heavy bombardment closely coincides 
with when life appeared on Earth. 

 
urveying the moon’s terrain, land form and mineral make-up 

ring the neutron radiation and neutral atoms to study the environment of its far side.

Analysts say that China’s lunar probe is part of its ‘Made in China
focuses on advanced technology, including space applications. 
According to the Nikkei Asian Review, after the latest launch, Beijing is moving forward 
with plans to build a research base on the moon.  
It is also said to be considering mining there for helium-3, a rare substance on earth that 

nuclear fusion power generation.  
China is also set to launch its Mars explorer mission and complete its own earth

. TRANSITING EXOPLANET SURVEY SATELLITE (TESS)

has discovered a third small planet outside our solar system.

TESS was launched by NASA in 2018 for searching 

will survey nearly the entire sky by monitoring and 
piecing together overlapping slices of the night sky. 

using the transit method in an area 400 
times larger than that covered by the Kepler mission. 

If a planet crosses (transits) in front 
of its parent star's disk, then the observed visual 
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Planets that orbit around other stars 
are called exoplanets. 
Hence, they are beyond our Solar 

They are hidden by the bright glare of 
the stars they orbit. 

Signals to and from the rover are being relayed through a satellite called Queqiao (Magpie 

Queqiao is in a “halo orbit” on the other side of the moon, from where it can communicate 

y locked to Earth, rotating at the same rate as it orbits our planet, so most 

d on the far side of the moon. 
4 has landed, is the Moon’s largest and oldest impact 

crater. Dating when the basin was created could help narrow down the window for a period 
by asteroids left over from the 

the timing of the heavy bombardment closely coincides 

the environment of its far side. 

Analysts say that China’s lunar probe is part of its ‘Made in China-2025’ project, which 

According to the Nikkei Asian Review, after the latest launch, Beijing is moving forward 

3, a rare substance on earth that 

complete its own earth-orbiting 

(TESS) 

outside our solar system. 
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brightness of the star drops by a small amount, depending on the relative sizes of the star and 
the planet. 
 
About the new planet 

 The new planet is named HD 21749b.
 The newly discovered planet orbits a bright and nearby star which is about 53 light years 

away in the constellation Reticulum. 
 Scientists assume that planet wouldn't be as gaseous as 

mostly hydrogen and really puffy.
atmosphere. 
 

23. SUBGLACIAL ANTARCT

News: Scientists have found the remains of tiny, ancient animals in an Antarctic lake that has 
lain undisturbed for thousands of years beneath a kilometre
 
Details 

 US researchers on a rare mission called 
Antarctic Lakes Scientific Access (SA
the Mercer subglacial lake which lies nearly 400 miles 
from the south pole. 

 They found dead crustaceans and tardigrades, also 
known as “water bears” or “moss piglets”
lake. 

 Researchers found eight
speckled shell of a shrimp
dangling from it, and a second shell still bristling with 
delicate hairs. 

 It is not yet clear how the organisms came to be in the ice
 

24. X-CALIBUR TELESCOPE

News:US scientists have claimed
from Antarctica that analyses X
other exotic celestial bodies.
 
Polarisation 

 X-Calibur is designed to measure the polarisation 
electric field — of incoming X

 A black hole's gravity is so powerful that even light can't escape its pull. That's why black 
holes appear invisible. X-
matter just before it disappears inside the black hole.  

 Polarization can happen when light is reflected or scattered.
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brightness of the star drops by a small amount, depending on the relative sizes of the star and 

t is named HD 21749b. 
The newly discovered planet orbits a bright and nearby star which is about 53 light years 
away in the constellation Reticulum.  

planet wouldn't be as gaseous as Neptune or Uranus, which are 
really puffy. The planet likely has a density of water, or a thick 

. SUBGLACIAL ANTARCTIC LAKES SCIENTIFIC ACCESS (SALSA)

have found the remains of tiny, ancient animals in an Antarctic lake that has 
lain undisturbed for thousands of years beneath a kilometre-thick slab of ice.

US researchers on a rare mission called Subglacial 
Antarctic Lakes Scientific Access (SALSA)drilled into 
the Mercer subglacial lake which lies nearly 400 miles 

dead crustaceans and tardigrades, also 
known as “water bears” or “moss piglets” from the 

Researchers found eight-legged tardigrades, the 
shell of a shrimp-like crustacean with legs 

dangling from it, and a second shell still bristling with 

how the organisms came to be in the ice-covered lake

CALIBUR TELESCOPE 

have claimed that they have successfully launched a X
from Antarctica that analyses X-rays arriving from distant neutron stars, black holes and 
other exotic celestial bodies. 

Calibur is designed to measure the polarisation — or, roughly, the 
of incoming X-rays from binary systems. 

A black hole's gravity is so powerful that even light can't escape its pull. That's why black 
-Calibur will spot the black holes by looking for X

matter just before it disappears inside the black hole.   
n can happen when light is reflected or scattered. 
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brightness of the star drops by a small amount, depending on the relative sizes of the star and 

The newly discovered planet orbits a bright and nearby star which is about 53 light years 

Neptune or Uranus, which are 
The planet likely has a density of water, or a thick 

ACCESS (SALSA) 

have found the remains of tiny, ancient animals in an Antarctic lake that has 
thick slab of ice. 

covered lake. 

ey have successfully launched a X-Calibur telescope 
rays arriving from distant neutron stars, black holes and 

or, roughly, the orientation of the 

A black hole's gravity is so powerful that even light can't escape its pull. That's why black 
Calibur will spot the black holes by looking for X-rays emitted by 
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How it works 
 The X-Calibur instrument, launched by Washington University in the US from the McMurdo 

Station in Antarctica, is carried aloft on a helium balloon intended to reach an altitude of 
130,000 feet. 

 At this height, X-Calibur will travel at nearly four times the cruising altitude of commercial 
airliners, and above 99 per cent of the Earth’s atmosphere.

 It will need at least eight days to gather enough data for scientists to consider it a success. 
During this time, the balloon is expected to make a single revolution around the Antarctic 
continent. 
 
Significance 

 The team hopes to gain new insights into how 
neutron stars and black holes in a binary orbit with 
stars grow by gobbling up stellar matter.

 Polarized X-rays could help scientists determine the 
size of black holes and how fast they are spinning.

 Einstein's theory of general relativity established a 
maximum rotation rate for black holes, and astronomers hope X
about their spin. 
 

25. MICROSAT-R AND KALAMSAT

News: ISRO put MICROSAT
designated orbit. 
 
Microsat-R 

 Microsat-R is an imaging satellite meant for military purposes
 It was placed in a 274-km polar sun synchronous orbit
 For the first time, the ISRO placed a satellite 

kms from earth. 
 
Kalamsat 

 Kalamsat is named after former President Abdul Kalam.
 The nanosatellite is a 10cm cube weighing 1.2 kg
 It is said to be the lightest satellite of India.
 It is also the first ever 3D printed satellite.
 Kalamsat is an experimental miniaturize

nano satellites, which can be useful in many fields, predominantly disaster management.
 Contributed by college students and the members of a Chennai

Kalamsat is the first to use PS4 (the fourth stage of the vehicle) as a platform to orbit around the earth.
 
PSLV-C44 

 The PSLV-C44, assembled in 30 days, was the first mission of a new variant of the PSLV, 
called the PSLV-DL, as it was equipped with two strap

 The PSLV is a four-stage engine expendable rocket with alternating solid and liquid fuel.
 In its normal configuration, the rocket would have six strap
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Neutron stars are objects of very small 
radius (typically 30 km) and very high 
density, composed predominantly of 
closely packed neutrons.

Calibur instrument, launched by Washington University in the US from the McMurdo 
Station in Antarctica, is carried aloft on a helium balloon intended to reach an altitude of 

Calibur will travel at nearly four times the cruising altitude of commercial 
airliners, and above 99 per cent of the Earth’s atmosphere. 
It will need at least eight days to gather enough data for scientists to consider it a success. 

uring this time, the balloon is expected to make a single revolution around the Antarctic 

The team hopes to gain new insights into how 
neutron stars and black holes in a binary orbit with 
stars grow by gobbling up stellar matter. 

rays could help scientists determine the 
size of black holes and how fast they are spinning. 

theory of general relativity established a 
maximum rotation rate for black holes, and astronomers hope X-Calibur will reveal more 

R AND KALAMSAT 

MICROSAT-R and KALAMSATaboard Polar rocket PSLV C44

an imaging satellite meant for military purposes. 
km polar sun synchronous orbit. 

or the first time, the ISRO placed a satellite -- Microsat-R -- in a lower orbit, at around 274 

Kalamsat is named after former President Abdul Kalam. 
The nanosatellite is a 10cm cube weighing 1.2 kg 

said to be the lightest satellite of India. 
It is also the first ever 3D printed satellite. 
Kalamsat is an experimental miniaturized satellite for studying the communication system of 
nano satellites, which can be useful in many fields, predominantly disaster management.
Contributed by college students and the members of a Chennai-based organisation 

the first to use PS4 (the fourth stage of the vehicle) as a platform to orbit around the earth.

C44, assembled in 30 days, was the first mission of a new variant of the PSLV, 
DL, as it was equipped with two strap-on configurations

stage engine expendable rocket with alternating solid and liquid fuel.
In its normal configuration, the rocket would have six strap-on motors hugging its first stage.
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Neutron stars are objects of very small 
radius (typically 30 km) and very high 
density, composed predominantly of 
closely packed neutrons. 

Calibur instrument, launched by Washington University in the US from the McMurdo 
Station in Antarctica, is carried aloft on a helium balloon intended to reach an altitude of 

Calibur will travel at nearly four times the cruising altitude of commercial 

It will need at least eight days to gather enough data for scientists to consider it a success. 
uring this time, the balloon is expected to make a single revolution around the Antarctic 

Calibur will reveal more 

Polar rocket PSLV C44in its 

in a lower orbit, at around 274 

d satellite for studying the communication system of 
nano satellites, which can be useful in many fields, predominantly disaster management. 

based organisation -- Space Kidz India -- 
the first to use PS4 (the fourth stage of the vehicle) as a platform to orbit around the earth. 

C44, assembled in 30 days, was the first mission of a new variant of the PSLV, 
gurations. 

stage engine expendable rocket with alternating solid and liquid fuel. 
on motors hugging its first stage. 
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 But PSLV-C44 had only two strap
 It used an aluminum tank in the fourth stage which was used as an orbital platform to launch 

Kalamsat. 
 
How it worked 

 The rocket's fourth-stage/ engine was cut/switched off in just over 13 minutes after the lift
off. 

 A minute later the DRDO's i
277 km. 

 At about 100 minutes after the lift
few seconds before it was again cut off.

 Finally, at about 103 minutes after the rocket lef
an orbital platform carrying Kalamsat at an altitude of 450 km.
 

26. FORMALIN IN FISH

News: Fish samples from Andhra Pradesh, West Bengal and Biharhad tested positive for 
formalin. It also showed high content
 
Formalin 

 It is a carcinogenic chemical.
 It is a cancer-causing agent. 
 Formalin is actually used for the preservation of bodies in mortuaries.
 It can cause a number of health problems like

nausea, irritation and a burning sensation in the eyes, watery eyes and nose
 
Why is formalin used in fish? 

 Formalin is a preservative applied on the body of fish to prevent its decay.
 

27. ZEARALENONE 

News: A study by researchers 
detected zearalenone in wheat, rice, corn and oats from markets in Uttar Pradesh.
 
What is Zearalenone? 

 Zearalenone is a fungal toxin infesting cereals such as wheat, maize and
 It attacks crops while they are growing, but can also develop when cereals are stored without 

being dried fully. 
 The Food Safety and Standards Authority of India does not impose maximum limits for 

zearalenone, though the European Union (EU) does.
 
Fungal toxins 

 Fungal toxins are commonly found in food, and can be a public health concern
 India regulates the levels of some of these, including aflatoxin, deoxynivalenol, ergot and 

patulin.  
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two strap-on motors which is called the DL mode.
It used an aluminum tank in the fourth stage which was used as an orbital platform to launch 

stage/ engine was cut/switched off in just over 13 minutes after the lift

A minute later the DRDO's imaging satellite Microsat R was ejected at an altitude of about 

At about 100 minutes after the lift-off, the rocket's fourth stage was switched on again for 
few seconds before it was again cut off. 
Finally, at about 103 minutes after the rocket left the earth, the fourth stage began its role as 
an orbital platform carrying Kalamsat at an altitude of 450 km. 

. FORMALIN IN FISH 

ish samples from Andhra Pradesh, West Bengal and Biharhad tested positive for 
showed high content of heavy metals like lead, cadmium and mercury

It is a carcinogenic chemical. 
causing agent.  

Formalin is actually used for the preservation of bodies in mortuaries. 
It can cause a number of health problems likeallergic reactions, Kidney and liver problems
nausea, irritation and a burning sensation in the eyes, watery eyes and nose

Why is formalin used in fish?  
Formalin is a preservative applied on the body of fish to prevent its decay.

A study by researchers Lucknow’s Indian Institute of Toxicology Research (IITR) 
detected zearalenone in wheat, rice, corn and oats from markets in Uttar Pradesh.

Zearalenone is a fungal toxin infesting cereals such as wheat, maize and
It attacks crops while they are growing, but can also develop when cereals are stored without 

The Food Safety and Standards Authority of India does not impose maximum limits for 
zearalenone, though the European Union (EU) does. 

Fungal toxins are commonly found in food, and can be a public health concern
India regulates the levels of some of these, including aflatoxin, deoxynivalenol, ergot and 
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he DL mode. 
It used an aluminum tank in the fourth stage which was used as an orbital platform to launch 

stage/ engine was cut/switched off in just over 13 minutes after the lift-

maging satellite Microsat R was ejected at an altitude of about 

off, the rocket's fourth stage was switched on again for 

t the earth, the fourth stage began its role as 

ish samples from Andhra Pradesh, West Bengal and Biharhad tested positive for 
of heavy metals like lead, cadmium and mercury. 

Kidney and liver problems, 
nausea, irritation and a burning sensation in the eyes, watery eyes and nose. 

Formalin is a preservative applied on the body of fish to prevent its decay. 

e of Toxicology Research (IITR) 
detected zearalenone in wheat, rice, corn and oats from markets in Uttar Pradesh. 

Zearalenone is a fungal toxin infesting cereals such as wheat, maize and barley.  
It attacks crops while they are growing, but can also develop when cereals are stored without 

The Food Safety and Standards Authority of India does not impose maximum limits for 

Fungal toxins are commonly found in food, and can be a public health concern. 
India regulates the levels of some of these, including aflatoxin, deoxynivalenol, ergot and 
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 The first three infest cereals, while 
 Each of these toxins has been associated with disease outbreaks.
 For example, a flatoxin in maize

1974. 
 Meanwhile, chronic a flatoxin
 The International Agency for Research on Cancer (IARC)

1 carcinogen, meaning there is enough evidence for its carcinogenicity. 
 However, IARC classifies 

evidence of toxicity in humans so far
 
Effect of zearalenone 

 Zearalenone behaves like oestrogen, the female sex hormone, and could cause endocrine 
disturbances in humans. 

 Animals develop inflamed vaginas, infertility and other symptoms.
 However, its effect in humans is yet 

 
Way forward 

 Zearalenone prefers cool climate. So contamination could be limited to a few states.
 However, more needs to be built on the study so that India can also set limits on it like EU.

 

28. CMB-BHARAT 

News: Cosmic Microwave Backgro
 
What is CMB-Bharat? 

 It is a proposal for a comprehensive next generation cosmic microwave background mission 
in international collaboration, wi

 The CMB-Bharat instrument is an imager with 
plane. The focal plane is the plane along which the detectors will make their observations.

 They will be maintained at a very low temperature, at much less than
heat produced during its operation
 
What is the cosmic microwave background?

 It is radiation leftover from the time the first atoms formed in the universe, about 378,000 
years after the Big Bang. 

 In other words, it’s been around since when t
today. 

 It manifests as a temperature of 2.7 K in the emptiest regions of space. 
 Without the CMB, these regions 
 However, as the universe continues to expand, this temp
 The ‘microwave’ in its name alludes to the radiation’s frequency: 160.23 GHz, which falls in 

the microwave range. 
 
What will CMB Bharat do?
CMB can be used to garner different kinds of information
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The first three infest cereals, while patulin is found in apples.  
Each of these toxins has been associated with disease outbreaks. 

in maize caused a  hepatitis outbreak in Rajasthan and Gujarat

flatoxin consumption has been shown to cause liver cancer.
International Agency for Research on Cancer (IARC) classifies aflatoxin as a 

, meaning there is enough evidence for its carcinogenicity. 
However, IARC classifies zearalenone as Group 3 carcinogen as 

y in humans so far. 

Zearalenone behaves like oestrogen, the female sex hormone, and could cause endocrine 

Animals develop inflamed vaginas, infertility and other symptoms. 
However, its effect in humans is yet to be documented. 

prefers cool climate. So contamination could be limited to a few states.
However, more needs to be built on the study so that India can also set limits on it like EU.

Microwave Background-Bharat has been presented as a proposal to ISRO

proposal for a comprehensive next generation cosmic microwave background mission 
in international collaboration, with a major Indian contribution. 

Bharat instrument is an imager with 6,000 to 14,000 power detectors in the focal 
plane. The focal plane is the plane along which the detectors will make their observations.
They will be maintained at a very low temperature, at much less than

operation. 

What is the cosmic microwave background? 
is radiation leftover from the time the first atoms formed in the universe, about 378,000 

In other words, it’s been around since when the universe was only 0.0027% as old as it is 

It manifests as a temperature of 2.7 K in the emptiest regions of space. 
Without the CMB, these regions would have exhibited a temperature of 0 K. 
However, as the universe continues to expand, this temperature will keep dropping. 
The ‘microwave’ in its name alludes to the radiation’s frequency: 160.23 GHz, which falls in 

What will CMB Bharat do? 
CMB can be used to garner different kinds of information 
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hepatitis outbreak in Rajasthan and Gujarat in 

consumption has been shown to cause liver cancer. 
classifies aflatoxin as a Group 

, meaning there is enough evidence for its carcinogenicity.  
as there is no strong 

Zearalenone behaves like oestrogen, the female sex hormone, and could cause endocrine 

prefers cool climate. So contamination could be limited to a few states. 
However, more needs to be built on the study so that India can also set limits on it like EU. 

has been presented as a proposal to ISRO. 

proposal for a comprehensive next generation cosmic microwave background mission 

6,000 to 14,000 power detectors in the focal 
plane. The focal plane is the plane along which the detectors will make their observations. 
They will be maintained at a very low temperature, at much less than 1 K to minimize the 

is radiation leftover from the time the first atoms formed in the universe, about 378,000 

he universe was only 0.0027% as old as it is 

It manifests as a temperature of 2.7 K in the emptiest regions of space.  
ould have exhibited a temperature of 0 K.  

erature will keep dropping.  
The ‘microwave’ in its name alludes to the radiation’s frequency: 160.23 GHz, which falls in 
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 By studying the small temperature variations in CMB, scientists can understand how mass is 
distributed throughout space

 The electric and magnetic fields in CMB will flip or polarize when it encounters 
forces or objects in their path
reveal the source of polarization effect.
 
Expected outcomes 

 It intends to use gravitational waves to study 
regime thought to have existed when universe was very young and its energy w
packed that gravitational and quantum mechanical effects
 

29. SUPERBUG BLANDM

News: Scientists have found blaNDM
 
NDM-1 drug 

 NDM-1 was first identified in New Delhi
 It contains resistant gene blaNDM
 This gene makes bacteria resistant to a class of antibiotics known as 

doctors generally use as a last resort to treat bacterial infections.
 
What are superbugs? 

 Superbugs are strains of bacteria that 
 Antibiotics are among the most commonly prescribed drugs for people. They're also given to 

livestock to prevent disease and promote growth.
 Antibiotics are effective against bacterial infections, such as strep

pneumonia, diarrheal diseases, and ear infections. But, these drugs don't work at all against 
viruses, such as those that cause colds or flu.

 

30. GSAT-31 

News: India’s communication satellite GSAT
in French Guiana. 
 
Details 

 It was launched by Ariane 5 VA
satellites. 

 GSAT-31 will augment the 
 It will be placed in Geostationary Orbit
 The satellite will provide continuity to operational services on some of the in
 GSAT-31 derives its heritage from ISRO’s earlier INS
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temperature variations in CMB, scientists can understand how mass is 
throughout space. 

The electric and magnetic fields in CMB will flip or polarize when it encounters 
forces or objects in their path. A study of the polarization of different parts of CMB will 
reveal the source of polarization effect. 

It intends to use gravitational waves to study ‘quantum gravity’ which is an 
thought to have existed when universe was very young and its energy w

gravitational and quantum mechanical effects were not separate.

. SUPERBUG BLANDM-1 

cientists have found blaNDM-1 (New Delhi Metallo-beta-lactamase

1 was first identified in New Delhi. 
resistant gene blaNDM-1. 

bacteria resistant to a class of antibiotics known as 
doctors generally use as a last resort to treat bacterial infections. 

Superbugs are strains of bacteria that are resistant to several types of antibiotics.
Antibiotics are among the most commonly prescribed drugs for people. They're also given to 
livestock to prevent disease and promote growth. 
Antibiotics are effective against bacterial infections, such as strep throat and some types of 
pneumonia, diarrheal diseases, and ear infections. But, these drugs don't work at all against 
viruses, such as those that cause colds or flu. 

India’s communication satellite GSAT-31 was launched successfully from Spaceport 

It was launched by Ariane 5 VA-247 along with Saudi Geostationary Satellite 1/Hellas Sat 4 

31 will augment the Ku-band transponder capacity in Geostationary Orbit.
Geostationary Orbit (36,000 km above the equator)

The satellite will provide continuity to operational services on some of the in
31 derives its heritage from ISRO’s earlier INSAT/GSAT satellite series.
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The electric and magnetic fields in CMB will flip or polarize when it encounters certain 
erent parts of CMB will 

which is an ultra-high energy 
thought to have existed when universe was very young and its energy was so tightly 

were not separate. 

lactamase-1in the Arctic). 

bacteria resistant to a class of antibiotics known as Carbapenems, which 

are resistant to several types of antibiotics. 
Antibiotics are among the most commonly prescribed drugs for people. They're also given to 

throat and some types of 
pneumonia, diarrheal diseases, and ear infections. But, these drugs don't work at all against 

31 was launched successfully from Spaceport 

247 along with Saudi Geostationary Satellite 1/Hellas Sat 4 

capacity in Geostationary Orbit. 
(36,000 km above the equator) 

The satellite will provide continuity to operational services on some of the in-orbit satellites.  
AT/GSAT satellite series. 
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 GSAT-31 has a unique configuration of providing flexible frequency segments and flexible 
coverage.  

 The satellite will provide 
communication services to 
Indian mainland and islands
 
Applications 

 GSAT-31 will provide 
DTH Television Services, 
connectivity to VSATs for 
ATM, Stock-exchange, 
Digital Satellite News 
Gathering (DSNG) and e
governance applications.  

 The satellite will also be 
used for bulk data transfer 
for a host of emerging 
telecommunication 
applications. 
 
 
 

 

31. VANDE BHARAT EXP

News: It was flagged off from New Delhi for the first time 
Varanasi route. 

 
Features of the train 

 It can run up to a maximum speed of 160 kmph
 All toilets are bio-vacuum type
 The total seating capacity is 
 The train has regenerative braking system
 Speed, Safety and Service are the hallmarks of this train.

 
Significance 

 It has been indigenously made under 
 It has matching global standards of performance, safety and

less than half of global prices
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31 has a unique configuration of providing flexible frequency segments and flexible 

The satellite will provide 
communication services to 
Indian mainland and islands 

31 will provide 
DTH Television Services, 
connectivity to VSATs for 

exchange, 
Digital Satellite News 
Gathering (DSNG) and e-

 
The satellite will also be 
used for bulk data transfer 
for a host of emerging 

31. VANDE BHARAT EXPRESS 

It was flagged off from New Delhi for the first time on New Delhi

can run up to a maximum speed of 160 kmph. 
vacuum type.  

The total seating capacity is 1,128 passengers.  
regenerative braking system in the coaches which 

Speed, Safety and Service are the hallmarks of this train. 

It has been indigenously made under ‘Make in India’ scheme of the government.
matching global standards of performance, safety and passenger comfort and yet costs

less than half of global prices. 

Image Credit: The Hindu 
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on New Delhi-Kanpur-Allahabad-

scheme of the government. 
passenger comfort and yet costs 

Image Credit: The Hindu  
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32. ATMOSPHERIC WATE

News: Navratna Defence PSU Bharat Electron
Atmospheric Water Generator (AWG)

 
Details 

 It is an innovative solution to meet the ever
 It can be used to generate water straight from the humidity present in th
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32. ATMOSPHERIC WATER GENERATOR 

Navratna Defence PSU Bharat Electronics Ltd (BEL) has unveiled its new product, the 
Atmospheric Water Generator (AWG) 

It is an innovative solution to meet the ever-increasing need for drinking water worldwide.
It can be used to generate water straight from the humidity present in th

Image Credit: The Hindu 
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ics Ltd (BEL) has unveiled its new product, the 

increasing need for drinking water worldwide. 
It can be used to generate water straight from the humidity present in the atmosphere.  
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Working 
 It employs a novel technology to extract water from the humidity present in the atmosphere 

and purify it.  
 It uses heat exchange for condensing the atmospheric moisture to produce pure, safe and 

clean potable water.  
 The AWG comes with a Mineralisation Unit, which is used to add minerals which are 

required to make the water potable. 
 The AWG is configurable in static and mobile (vehicular) versions and is available in 30 

litres/day, 100 litres/day, 500 litres/day and 1
 

Need for AWG 
 The day is not far when drinking water becomes the most precious commodity on the planet. 
 Groundwater, currently the main source of drinking water, is being depleted at alarming and 

unsustainable rates even as the
 

33. NEW COMPANY UNDE

News: The Union Cabinet has approved to the Setting up of a new company under 
Department of Space (DoS), to commercially exploit the research and development work 
carried out by Indian Space Research Organization (ISRO) Centers and constituent units of 
DOS. 
 
Salient features 
The following areas/avenues provide opportunities for commercial exploitation of ISRO 
programmes: 

 Small satellite technology transfer to industry,
from DoS/ISRO and sub-license to industries;

 Manufacture of small satellite launch vehicle (SLV) in collaboration with the Private Sector;
 Productionisation of Polar SLV through industry;
 Productionisation and marketing of Space

applications; 
 Transfer of Technology developed by ISRO Centers and constituent units of DoS;
 Marketing of some spin-off technologies and products, both in India and abroad; and
 Any other subject which Government of India deems fit.
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It employs a novel technology to extract water from the humidity present in the atmosphere 

It uses heat exchange for condensing the atmospheric moisture to produce pure, safe and 

The AWG comes with a Mineralisation Unit, which is used to add minerals which are 
required to make the water potable.  
The AWG is configurable in static and mobile (vehicular) versions and is available in 30 
litres/day, 100 litres/day, 500 litres/day and 1,000 litres/day capacities. 

The day is not far when drinking water becomes the most precious commodity on the planet. 
Groundwater, currently the main source of drinking water, is being depleted at alarming and 
unsustainable rates even as the search for alternate water sources continues.

33. NEW COMPANY UNDER DEPARTMENT OF SPACE 

The Union Cabinet has approved to the Setting up of a new company under 
Department of Space (DoS), to commercially exploit the research and development work 

ried out by Indian Space Research Organization (ISRO) Centers and constituent units of 

The following areas/avenues provide opportunities for commercial exploitation of ISRO 

Small satellite technology transfer to industry, wherein the new company shall take license 
license to industries; 

Manufacture of small satellite launch vehicle (SLV) in collaboration with the Private Sector;
Productionisation of Polar SLV through industry; 

rketing of Space-based products and services, including launch and 

Transfer of Technology developed by ISRO Centers and constituent units of DoS;
off technologies and products, both in India and abroad; and

bject which Government of India deems fit. 
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The AWG comes with a Mineralisation Unit, which is used to add minerals which are 

The AWG is configurable in static and mobile (vehicular) versions and is available in 30 
 

The day is not far when drinking water becomes the most precious commodity on the planet.  
Groundwater, currently the main source of drinking water, is being depleted at alarming and 

search for alternate water sources continues. 

The Union Cabinet has approved to the Setting up of a new company under 
Department of Space (DoS), to commercially exploit the research and development work 

ried out by Indian Space Research Organization (ISRO) Centers and constituent units of 

The following areas/avenues provide opportunities for commercial exploitation of ISRO 

wherein the new company shall take license 

Manufacture of small satellite launch vehicle (SLV) in collaboration with the Private Sector; 

based products and services, including launch and 

Transfer of Technology developed by ISRO Centers and constituent units of DoS; 
off technologies and products, both in India and abroad; and 


