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TECHNOLOGY TO ENHANCE BIOGAS PRODUCTION
OF FAT-RICH SLUDGE FROM DAIRY INDUSTRY
DEVELOPED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Indian Scientists have developed a novel high-performance bioreactor system integrated with
sustainable pre-treatment process for enabling anaerobic digestion of complex fat-rich sludge
from dairy industry. It has been further integrated with membrane bioreactor based-wastewater
treatment to enable zero liquid discharge in the dairy industry.
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This technology has been developed by Dr. Sandeep N. Mudliar at CSIR-CFTRI Mysore with
support from the Waste Management Technology program of the Department of Science &
Technology (DST), Government of India, with in-kind support from M/s Sun Enviro Technologies
Pvt. Ltd. for the pilot-scale trials at a model dairy plant. They had developed a bench-scale
system, which has been tested on pilot scale and will be filing for a patent soon.
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It can also be applied for anaerobic digestion of complex solid waste containing Fats and oils
and can be coupled with wastewater treatment to enable Zero Liquid discharge. Further, the
technology can be used for solid and liquid waste management in food and allied industries. The
sustainable pre-treatment technique is applicable to all types of complex solid wastes to
enhance biogas production as well as robustness of anaerobic digestion process.
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Dairy and food industries are the likely industries which can take up the technology. The
technology will also be applicable for any biodegradable solid waste sludge and food waste from
any food industry as well as food industry wastewaters.
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For further details, Dr. Sandeep N. Mudliar can be contacted at (sn.mudliar@gmail.com).
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Indian Scientists have developed a novel high-performance bioreactor system integrated with
sustainable pre-treatment process for enabling anaerobic digestion of complex fat-rich sludge
from dairy industry. It has been further integrated with membrane bioreactor based-wastewater
treatment to enable zero liquid discharge in the dairy industry.
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This technology has been developed by Dr. Sandeep N. Mudliar at CSIR-CFTRI Mysore with
support from the Waste Management Technology program of the Department of Science &
Technology (DST), Government of India, with in-kind support from M/s Sun Enviro Technologies
Pvt. Ltd. for the pilot-scale trials at a model dairy plant. They had developed a bench-scale
system, which has been tested on pilot scale and will be filing for a patent soon.
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It can also be applied for anaerobic digestion of complex solid waste containing Fats and oils
and can be coupled with wastewater treatment to enable Zero Liquid discharge. Further, the
technology can be used for solid and liquid waste management in food and allied industries. The
sustainable pre-treatment technique is applicable to all types of complex solid wastes to
enhance biogas production as well as robustness of anaerobic digestion process.

cr

Dairy and food industries are the likely industries which can take up the technology. The
technology will also be applicable for any biodegradable solid waste sludge and food waste from
any food industry as well as food industry wastewaters.
For further details, Dr. Sandeep N. Mudliar can be contacted at (sn.mudliar@gmail.com).
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UNIQUE TECHNOLOGY FOR DIRECT GENERATION OF
HYDROGEN FROM AGRICULTURAL RESIDUE
DEVELOPED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Indian researchers have developed a unique technology for direct generation of Hydrogen from
agricultural residue. This innovation by Indian researchers can promote eco-friendly hydrogen
fuel-cell electric vehicles by overcoming the challenge of hydrogen availability.
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India has set a target of 60% renewable energy of about 450 GW by 2030. To achieve this feat,
in the current scenario, researchers all over the world are working towards renewable energy
solutions which should be sustainable with a limited carbon footprint. One of the most
economical ways to achieve this is to produce hydrogen from a cheap, abundant, and renewable
source. Agricultural waste, which faces a great challenge for disposal, could be one of the
sources of hydrogen production, and this could solve the dual problem of energy generation and
waste disposal.
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A team of researchers from Agharkar Research Institute, Pune, an autonomous institute of the
Department of Science and Technology (DST), GOI, in collaboration with Sentient labs of KPIT
Technologies, have developed this technology at lab-scale to extract hydrogen from agricultural
residues.
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“Our technology is 25% more efficient as compared to conventional anaerobic digestion
processes used today. The two-stage process eliminates the pretreatment of biomass, thus
making the process economical and environment friendly. This process generates a digestate
that is rich in nutrients which can be used as an organic fertilizer,” said Dr. Prashant
Dhakephalkar, Director of the ARI.
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A team of scientists, Dr. S.S. Dagar and Pranav Kshirsagar from MACS-ARI and Sri Kaustubh
Pathak from KPIT-Sentient, contributed significantly towards the development of the process.
The developers of the technology explained that the hydrogen fuel generation process
comprises the use of a specially developed microbial consortium that facilitates biodegradation
of cellulose- and hemicellulose-rich agricultural residues, such as biomass of paddy, wheat, or
maize, without thermo-chemical or enzymatic pretreatment. The process generates Hydrogen in
the first stage and Methane in the second. The methane generated in the process can also be
used to generate additional hydrogen, they added.
“This breakthrough of generating hydrogen from unutilized agricultural residue will help us to
become self-reliant on energy resources. It will also add a major stream of revenue to the farmer
community,” said Ravi Pandit, Chairman, Sentient Labs. An Indian Patent application has been
filed to protect the IPR.
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Anaerobic digesters for two-stage biohydrogen and biomethane production
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Continuous bio-hydrogen production in reactor
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Indian researchers have developed a unique technology for direct generation of Hydrogen from
agricultural residue. This innovation by Indian researchers can promote eco-friendly hydrogen
fuel-cell electric vehicles by overcoming the challenge of hydrogen availability.
India has set a target of 60% renewable energy of about 450 GW by 2030. To achieve this feat,
in the current scenario, researchers all over the world are working towards renewable energy
solutions which should be sustainable with a limited carbon footprint. One of the most
economical ways to achieve this is to produce hydrogen from a cheap, abundant, and renewable
source. Agricultural waste, which faces a great challenge for disposal, could be one of the
sources of hydrogen production, and this could solve the dual problem of energy generation and

Page 7
waste disposal.
A team of researchers from Agharkar Research Institute, Pune, an autonomous institute of the
Department of Science and Technology (DST), GOI, in collaboration with Sentient labs of KPIT
Technologies, have developed this technology at lab-scale to extract hydrogen from agricultural
residues.
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“Our technology is 25% more efficient as compared to conventional anaerobic digestion
processes used today. The two-stage process eliminates the pretreatment of biomass, thus
making the process economical and environment friendly. This process generates a digestate
that is rich in nutrients which can be used as an organic fertilizer,” said Dr. Prashant
Dhakephalkar, Director of the ARI.
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A team of scientists, Dr. S.S. Dagar and Pranav Kshirsagar from MACS-ARI and Sri Kaustubh
Pathak from KPIT-Sentient, contributed significantly towards the development of the process.
The developers of the technology explained that the hydrogen fuel generation process
comprises the use of a specially developed microbial consortium that facilitates biodegradation
of cellulose- and hemicellulose-rich agricultural residues, such as biomass of paddy, wheat, or
maize, without thermo-chemical or enzymatic pretreatment. The process generates Hydrogen in
the first stage and Methane in the second. The methane generated in the process can also be
used to generate additional hydrogen, they added.
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“This breakthrough of generating hydrogen from unutilized agricultural residue will help us to
become self-reliant on energy resources. It will also add a major stream of revenue to the farmer
community,” said Ravi Pandit, Chairman, Sentient Labs. An Indian Patent application has been
filed to protect the IPR.

Anaerobic digesters for two-stage biohydrogen and biomethane production
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TRANS- HIMALAYAN REGION BECOMING ONE OF THE
PROMISING ASTRONOMICAL SITES GLOBALLY
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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The Indian Astronomical Observatory (IAO) located at Hanle near Leh in Ladakh is becoming
one of the promising observatory sites globally, said a recent study. This is due to its
advantages of more clear nights, minimal light pollution, background aerosol concentration,
extremely dry atmospheric condition, and uninterrupted by monsoon.

S.
co

Astronomers are constantly searching for ideal locations around the world to build their next big
telescope based on local meteorological data collected over many years. Such studies are
crucial in planning for future observatories and the prediction of how they will vary with time.
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Researchers from India and their collaborators carried out a detailed study of the night time
cloud cover fraction over 8 high altitude observatories, including three in India. They used
reanalysis data, combined from assimilation and observation extending over 41 years, along
with 21 years of data from satellites. The study classified the quality of observable nights for
different astronomical usages like photometry and spectroscopy on a daily basis. They
analysed datasets for the Indian Astronomical Observatory (IAO) in Hanle and Merak (Ladakh),
and Devasthal (Nainital) in India, Ali Observatory in the Tibet Autonomous Region in China,
South African Large Telescope in South Africa, University of Tokyo Atacama Observatory and
Paranal in Chile, and the National Astronomical Observatory in Mexico. The team found that the
Hanle site which is as dry as Atacama Desert in Chile and much drier than Devasthal and has
around 270 clear nights in a year and is also one of the emerging sites for infrared and sub-mm
optical astronomy. This is because water vapour absorbs electromagnetic signals and reduces
their strength.
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The research led by Dr. Shantikumar Singh Ningombam of Indian Institute of Astrophysics (IIA),
Bangalore, and scientists from Aryabhatta Research Institute of Observational Sciences
(ARIES) in Nainital, autonomous institutes of the Department of Science & Technology (DST),
Government of India and collaborators from St. Joseph's College, Bangalore, and the National
Institute of Meteorological Sciences, South Korea, University of Colorado and Chemical
Sciences Laboratory, NOAA, USA has been published in the Monthly Notices for Royal
Astronomical Society (MNRAS).
They found that Paranal, located in a high-altitude desert in Chile, to be the best site in terms of
clear skies with around 87% of clear nights in a year. IAO-Hanle, and Ali observatories, which
are located around 80 km from each other, are similar to each other in terms of clear night skies.
They found that Devasthal has a slightly larger number of clear nights compared to the other
sites in the sub-continent but are affected by monsoons for about three months in a year.
However, night observations at IAO-Hanle from 2m-Himalayan Chandra Telescope (HCT) are
possible throughout the year without any interruption due to monsoons. Due to the advantages
of more clear nights, minimal light pollution, background aerosol concentration, extremely dry
atmospheric conditions, and uninterrupted by monsoon, this region is becoming one of the
promising sites globally for the next generation of astronomical observatories.
On the other hand, the cloud cover fraction for Hanle, Merak, and Devasthal in India and Ali in
China were 66-75%, 51-68%, 61-78%, and 61-75%, respectively at various time resolutions
using satellite-era and reanalysis data. Studying the variation of atmospheric parameters from
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1980 to 2020 for all sites, the researchers found decreasing trends for the cloud cover fraction
over the central region of Africa, the Eurasian continent, and the American continents, but
increasing trends in the maritime region as well as land regions in the Sahara Desert, the Middle
East, Indian sub-continent, the Tibetan Plateau and some of the Southeast Asian islands. This
was possibly caused by global warming and associated water vapour changes in land-oceanic
regions.
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Such detailed studies of long-term cloud fraction and other various meteorological parameters
help IIA plan for several mega-science projects such as National Large Solar Telescope (NLST)
of 2-meter aperture and National Large Optical Telescope (NLOT) of 8-10 meter aperture at
Merak and Hanle, respectively in the high-altitude Ladakh region.
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After examining several years of data of various astroclimatological parameters, IIA had installed
the 2-meter aperture Himalayan Chandra Telescope (HCT) at Indian Astronomical Observatory
(IAO), Hanle, during 2000. Thereafter, due to the uniqueness of this site, several astronomical
telescopes operating at optical and infrared wavebands have been installed at Hanle by several
Institutes in the country.
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“In order to plan for future observatories, such detailed analysis of data from multiple sites over
many years and the prediction of their variation with time are crucial,” said Dr. Shantikumar
Singh Ningombam of IIA, the lead researcher of the study.

Figure 1: Eight high-altitude astronomical observatories/sites considered in the study.
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Figure 2: The four rows are the derived maps of average cloud cover fraction, surface
temperature, precipitable water vapour in mm, and relative humidity. The first column is the
average value, and the 2nd and 3rd columns are the trends of these quantities with time, from
ERA5 and MERRA-2 datasets, respectively, over a 41 year period.
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Publication link: https://doi.org/10.1093/mnras/stab1971
For more details, Dr. Shantikumar Singh Ningombam (shanti@iiap.res.in; mob: 09741001220)
and Dr. Umesh Chandra Dumka (dumka@aries.res.in; 09897559451) can be contacted.
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The Indian Astronomical Observatory (IAO) located at Hanle near Leh in Ladakh is becoming
one of the promising observatory sites globally, said a recent study. This is due to its
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advantages of more clear nights, minimal light pollution, background aerosol concentration,
extremely dry atmospheric condition, and uninterrupted by monsoon.
Astronomers are constantly searching for ideal locations around the world to build their next big
telescope based on local meteorological data collected over many years. Such studies are
crucial in planning for future observatories and the prediction of how they will vary with time.
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Researchers from India and their collaborators carried out a detailed study of the night time
cloud cover fraction over 8 high altitude observatories, including three in India. They used
reanalysis data, combined from assimilation and observation extending over 41 years, along
with 21 years of data from satellites. The study classified the quality of observable nights for
different astronomical usages like photometry and spectroscopy on a daily basis. They
analysed datasets for the Indian Astronomical Observatory (IAO) in Hanle and Merak (Ladakh),
and Devasthal (Nainital) in India, Ali Observatory in the Tibet Autonomous Region in China,
South African Large Telescope in South Africa, University of Tokyo Atacama Observatory and
Paranal in Chile, and the National Astronomical Observatory in Mexico. The team found that the
Hanle site which is as dry as Atacama Desert in Chile and much drier than Devasthal and has
around 270 clear nights in a year and is also one of the emerging sites for infrared and sub-mm
optical astronomy. This is because water vapour absorbs electromagnetic signals and reduces
their strength.
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The research led by Dr. Shantikumar Singh Ningombam of Indian Institute of Astrophysics (IIA),
Bangalore, and scientists from Aryabhatta Research Institute of Observational Sciences
(ARIES) in Nainital, autonomous institutes of the Department of Science & Technology (DST),
Government of India and collaborators from St. Joseph's College, Bangalore, and the National
Institute of Meteorological Sciences, South Korea, University of Colorado and Chemical
Sciences Laboratory, NOAA, USA has been published in the Monthly Notices for Royal
Astronomical Society (MNRAS).
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They found that Paranal, located in a high-altitude desert in Chile, to be the best site in terms of
clear skies with around 87% of clear nights in a year. IAO-Hanle, and Ali observatories, which
are located around 80 km from each other, are similar to each other in terms of clear night skies.
They found that Devasthal has a slightly larger number of clear nights compared to the other
sites in the sub-continent but are affected by monsoons for about three months in a year.
However, night observations at IAO-Hanle from 2m-Himalayan Chandra Telescope (HCT) are
possible throughout the year without any interruption due to monsoons. Due to the advantages
of more clear nights, minimal light pollution, background aerosol concentration, extremely dry
atmospheric conditions, and uninterrupted by monsoon, this region is becoming one of the
promising sites globally for the next generation of astronomical observatories.
On the other hand, the cloud cover fraction for Hanle, Merak, and Devasthal in India and Ali in
China were 66-75%, 51-68%, 61-78%, and 61-75%, respectively at various time resolutions
using satellite-era and reanalysis data. Studying the variation of atmospheric parameters from
1980 to 2020 for all sites, the researchers found decreasing trends for the cloud cover fraction
over the central region of Africa, the Eurasian continent, and the American continents, but
increasing trends in the maritime region as well as land regions in the Sahara Desert, the Middle
East, Indian sub-continent, the Tibetan Plateau and some of the Southeast Asian islands. This
was possibly caused by global warming and associated water vapour changes in land-oceanic
regions.
Such detailed studies of long-term cloud fraction and other various meteorological parameters
help IIA plan for several mega-science projects such as National Large Solar Telescope (NLST)
of 2-meter aperture and National Large Optical Telescope (NLOT) of 8-10 meter aperture at
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Merak and Hanle, respectively in the high-altitude Ladakh region.
After examining several years of data of various astroclimatological parameters, IIA had installed
the 2-meter aperture Himalayan Chandra Telescope (HCT) at Indian Astronomical Observatory
(IAO), Hanle, during 2000. Thereafter, due to the uniqueness of this site, several astronomical
telescopes operating at optical and infrared wavebands have been installed at Hanle by several
Institutes in the country.
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“In order to plan for future observatories, such detailed analysis of data from multiple sites over
many years and the prediction of their variation with time are crucial,” said Dr. Shantikumar
Singh Ningombam of IIA, the lead researcher of the study.

Figure 1: Eight high-altitude astronomical observatories/sites considered in the study.
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Figure 2: The four rows are the derived maps of average cloud cover fraction, surface
temperature, precipitable water vapour in mm, and relative humidity. The first column is the
average value, and the 2nd and 3rd columns are the trends of these quantities with time, from
ERA5 and MERRA-2 datasets, respectively, over a 41 year period.

Publication link: https://doi.org/10.1093/mnras/stab1971
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For more details, Dr. Shantikumar Singh Ningombam (shanti@iiap.res.in; mob: 09741001220)
and Dr. Umesh Chandra Dumka (dumka@aries.res.in; 09897559451) can be contacted.
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IAO HANLE: A PROMISING ASTRONOMICAL
OBSERVATORY
Relevant for: Science & Technology | Topic: Space Technology & related matters

Indian Astronomical Observatory located at Hanle near Leh in Ladakh. Photo: iiap.res.in

m

The Indian Astronomical Observatory (IAO) located at Hanle near Leh in Ladakh is becoming
one of the globally promising observatory sites, according to a recent study.
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This is due to its advantages of more clear nights, minimal light pollution, background aerosol
concentration, extremely dry atmospheric condition and uninterrupted monsoon, the Department
of Science and Technology said.
Researchers from India and their collaborators carried out a detailed study of the night time
cloud cover fraction over eight high altitude observatories, including three in India, the DST said.
The researchers used reanalysis data combined from assimilation and observation extending
over 41 years, along with 21 years of data from satellites. The study classified the quality of
observable nights for different astronomical usages like photometry and spectroscopy on a daily
basis.
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They analysed datasets for the Indian Astronomical Observatory (IAO) in Hanle and Merak
(Ladakh), and Devasthal (Nainital) in India, Ali Observatory in the Tibet Autonomous Region in
China, South African Large Telescope in South Africa, University of Tokyo Atacama Observatory
and Paranal in Chile, and the National Astronomical Observatory in Mexico.
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The team found that the Hanle site which is as dry as Atacama Desert in Chile and much drier
than Devasthal and has around 270 clear nights in a year and is also one of the emerging sites
for infrared and submillimetre optical astronomy. This is because water vapour absorbs
electromagnetic signals and reduces their strength, the DST said in a statement. The research
led by Dr. Shantikumar Singh Ningombam of Indian Institute of Astrophysics (IIA),
Bengaluru,and scientists from Aryabhatta Research Institute of Observational Sciences (ARIES)
in Nainital, a DST institute and collaborators from St. Joseph's College, Bengaluru, and the
National Institute of Meteorological Sciences, South Korea, University of Colorado and Chemical
Sciences Laboratory, NOAA, U.S. has been published in the Monthly Notices for Royal
Astronomical Society.
They found Paranal, located in a high-altitude desert in Chile, to be the best site in terms of clear
skies with around 87% of clear nights in a year. IAO Hanle, and Ali observatories, which are
located around 80 km from each other, are similar to each other in terms of clear night skies.
They found that Devasthal has a slightly larger number of clear nights compared to the other
sites in the subcontinent but are affected by monsoons for about three months in a year.
However, night observations at IAO Hanle from 2m-Himalayan Chandra Telescope (HCT) are
possible throughout the year without any interruption due to monsoon.
Due to the advantages of more clear nights, minimal light pollution, background aerosol
concentration, extremely dry atmospheric conditions, and uninterrupted monsoon, this region is
becoming one of the promising sites globally for the next generation of astronomical
observatories, it said.
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U.S. DUO WIN NOBEL FOR WORK ON TEMPERATURE
AND TOUCH
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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U.S. scientists David Julius and Ardem Patapoutian on Monday won the Nobel Medicine Prize
for discoveries on receptors for temperature and touch.
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“The groundbreaking discoveries... by this year’s Nobel Prize laureates have allowed us to
understand how heat, cold and mechanical force can initiate the nerve impulses that allow us to
perceive and adapt to the world,” the Nobel jury said.
The pair’s research is being used to develop treatments for a wide range of diseases and
conditions, including chronic pain.
Mr. Julius, who in 2019 won the $3-million Breakthrough Prize in life sciences, said he was
stunned to receive the call from the Nobel committee early on Monday. “One never really
expects that to happen... I thought it was a prank,” he told Swedish Radio.
‘Essential for survival’

IA

The Nobel Foundation meanwhile posted a picture of Mr. Patapoutian next to his son Luca after
hearing the happy news. “Our ability to sense heat, cold and touch is essential for survival,” the
Nobel Committee explained, “and underpins our interaction with the world around us.”
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“In our daily lives we take these sensations for granted, but how are nerve impulses initiated so
that temperature and pressure can be perceived? This question has been solved by this year’s
Nobel Prize laureates.”
Mr. Julius, 65, was recognised for his research using capsaicin — a compound from chili
peppers that induces a burning sensation — to identify which nerve sensors in the skin respond
to heat.
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He told Scientific American in 2019 that he got the idea to study chili peppers after a visit to the
grocery store. “I was looking at these shelves and shelves of basically chili peppers and extracts
(hot sauce) and thinking, ‘This is such an important and such a fun problem to look at. I’ve really
got to get serious about this’,” he said. Mr. Patapoutian's discovery was identifying the class of
nerve sensors that respond to touch.
They will share the Nobel Prize cheque for 10 million Swedish kronor ($1.1 million).
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DRONE-BASED VACCINE DELIVERY MODEL
LAUNCHED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Zooming in:The unmanned aerial vehicle used to make vaccine deliveries on
Monday.Twitter/@mansukhmandviya
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Health Minister Mansukh Mandaviya launched the ICMR’s drone response and outreach in the
north-east (i-Drone) here on Monday. The delivery model is aimed at ensuring that life-saving
vaccines reach everyone.
“This is for the first time that a ‘Make in India’ drone has been used in South Asia to transport
COVID vaccine over an aerial distance of 15 km in 12-15 minutes from the Bishnupur district
hospital to Loktak lake, Karang island in Manipur for administration at the primary health centre.
The actual road distance between these locations is 26 km. Today, 10 beneficiaries will receive
the first dose and eight will receive the second dose at the primary health centre,’’ said the
Minister.

Tough terrain

IA

“India is home to geographical diversities and drones can be used to deliver essentials to the
last mile. We can use drones in delivering important life-saving medicines, collecting blood
samples. This technology can also be used in critical situations. It may prove a game changer in
addressing the challenges in health care delivery, particularly health supplies, in difficult areas.”
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Launching the initiative which would facilitate vaccine delivery to tough and hard-to-reach
terrains, the Health Minister said incorporating such technologies into the national programmes
would help deliver other vaccines and medical supplies too as quickly as possible.
The delivery model would serve remote areas and hard to reach terrains. Currently, the dronebased delivery project has been granted permission for implementation in Manipur and
Nagaland, as well as the Andaman and Nicobar Islands.
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The ICMR conducted an initial study in collaboration with the IIT Kanpur to test the capacity of
the drones to carry and transfer vaccines safely.
The study was conducted in Manipur, Nagaland and the Andaman and Nicobar Islands.
These studies provided promising results on the basis of which the Ministry of Civil Aviation, the
Directorate General of Civil Aviation and other regulatory authorities have granted permission to
fly drones beyond the visual line of sight.
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HYPERSONIC MISSILES: THE ALARMING MUST-HAVE
IN MILITARY TECH
Relevant for: Science & Technology | Topic: Defence related developments
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North Korea's test of a hypersonic missile last week sparked new concerns about the race to
acquire the alarming technology that is hard to defend against and could unsettle the global
nuclear balance.
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Russia, which said Monday it had test-launched a hypersonic missile from a submerged
submarine for the first time, leads the race, followed by China and the United States, and at
least five other countries are working on the technology.
Why do countries want hypersonics?

Hypersonic missiles, like traditional ballistic missiles which can deliver nuclear weapons, can fly
more than five times the speed of sound.
But ballistic missiles fly high into space in an arc to reach their target, while a hypersonic flies on
a trajectory low in the atmosphere, potentially reaching a target more quickly.
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Crucially, a hypersonic missile is maneuverable (like the much slower, often subsonic cruise
missile), making it harder to track and defend against.
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While countries like the United States have developed systems designed to defend against
cruise and ballistic missiles, the ability to track and take down a hypersonic missile remains a
question.
Hypersonic missiles can be used to deliver conventional warheads, more rapidly and precisely
than other missiles.
But their capacity to deliver nuclear weapons could add to a country's threat, increasing the
danger of a nuclear conflict.
Is the hypersonic threat here now?
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Russia, China, the United States and now North Korea have all test-launched hypersonic
missiles.
France, Germany, Australia, India and Japan are working on hypersonics, and Iran, Israel and
South Korea have conducted basic research on the technology, according to a recent report by
the US Congressional Research Service (CRS).
Russia is the most advanced. Moscow announced Monday that it had fired two Zircon
hypersonic missiles from the Severodvinsk nuclear submarine.
The first, while the sub was on the surface, successfully struck a test target in the Barents Sea.
The second was launched while the vessel was submerged 40 meters (131 feet) below the
surface.
China is also aggressively developing the technology, seeing it as crucial to defend against US
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gains in hypersonic and other technologies, according to the CRS report.
Both China and Russia have "likely fielded an operational capability" with hypersonic glide
vehicles, said the report.
The US Defense Department has an aggressive development program, planning up to 40 tests
over the next five years, according to a government report.
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The Pentagon tested a scramjet-powered hypersonic last week, calling it "a successful
demonstration of the capabilities that will make hypersonic cruise missiles a highly effective tool
for our warfighters."
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North Korea's test announcement suggested they had much further to go, that the test focused
on "maneuverability" and "flight characteristics."
"Based on an assessment of its characteristics such as speed, it is at an initial phase of
development and will take a considerable time to be deployed," the South Korean and US
militaries said in a statement.
Are hypersonics nuclear game-changers?
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Experts say hypersonics do not necessarily upend the global nuclear balance, but instead add a
potent new delivery method to the traditional triad of bombers, ground-launched ICBMs, and
submarine-launched ballistic missiles.
A central risk is not knowing whether an adversary's hypersonic missile has a conventional or
nuclear warhead.
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And, underscoring the attractiveness of hypersonics, the CRS report says that the US missile
defense system is inadequate to detect, track and respond in time to hypersonics.
Cameron Tracy, an arms control expert at Stanford University, called hypersonics an
"evolutionary" advance.
It's "definitely not a game-changer," he said. "It's an arms race ... In large part, it's to show that
any weapon that anyone else can develop, you will have first."
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The solution, according to Tracy, is to include hypersonics in nuclear arms control negotiations -though currently North Korea and China are not part of any pacts.
"The development of these weapons, this hypersonic arms race, is probably not the most stable
situation. So it would be good to act as quickly as possible," said Tracy.
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STATE-OF-THE-ART HELI-BORNE SURVEY
TECHNOLOGY FOR GROUND WATER MANAGEMENT
LAUNCHED;
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr Jitendra Singh today launched state-of-the-art Heli-borne survey
technology for ground water management, developed by CSIR-NGRI Hyderabad. Minister for
Jal Shakti, Gajendra Singh Shekawat graced the occasion with his presence.

To start with, the States of Rajasthan, Gujarat, Punjab and Haryana are being taken up for this
latest heli-borne survey and the beginning was made today from Jodhpur in Rajasthan.
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Speaking on the occasion, Dr Jitendra Singh said that the water technologies of CSIR from
source finding to water treatment will benefit millions of people across the country and positively
contribute to Prime Minister Narendra Modi’s “Har Ghar Nal Se Jal” as well as "doubling farmers
income" goals. He said, the latest state-of-the-art technology is being employed by Council of
Scientific & Industrial Research (CSIR) for mapping groundwater sources in arid regions and
thus help utilize groundwater for drinking purposes.
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Dr Jitendra Singh said, the technological wealth of CSIR will be a great asset for the various
programs of the Ministry of Jal Shakti and this is the right time to join hands to take up bigger
challenges of the country in the Water sector. He was speaking after inauguration of the HeliBorne Survey for Groundwater Management in Arid Regions in the presence of Union Minister
of Jal Shakti Shri Gajendra Singh Shekhawat in Jodhpur.

Dr Jitendra Singh said, CSIR, along with National Geophysical Research Institute NGRI, have
undertaken High Resolution Aquifer Mapping & Management in Arid Regions of North Western
India to augment the groundwater resources. He said that the Heli-borne geophysical mapping
technique of CSIR-NGRI provides a high resolution 3D image of the sub-surface up to a depth of
500 meters below the ground.
The Minister said that he is very pleased to note that the Ministry of Jal Shakti is trying to use
this technology for providing ground water solutions in the arid and semi-arid regions of
Rajasthan, Gujarat, Punjab and Haryana states and signed a Memorandum of Agreement with
CSIR-NGRI for executing a very important project “High Resolution Aquifer Mapping &
Management in Arid Regions of North Western India”.
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Dr Jitendra Singh informed that the project is aimed at mapping potential groundwater sources
and its management for providing safe drinking water to millions of people living in the water
scarce arid regions of our country. This is a mega project of Rs. 150 crores to be implemented in
two phases in collaboration with the Ministry of Jal Shakti as a part of National Aquifer Mapping
Project. This project is expected to bring high visibility to CSIR in implementing the Government
of India`s most ambitious project Jal Jeevan Mission.
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Dr Jitendra Singh said that Arid areas in north western India spread over parts of States of
Rajasthan, Gujarat, Haryana and Punjab cover nearly 12% of the total geographical area of the
country and are home to more than 8 crore people. He said, with an annual rainfall in the range
of less than 100 to 400 mm, this area faces an acute shortage of water throughout the year and
it is proposed to take up high-resolution aquifer mapping and management to augment the
groundwater resources.
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technology for ground water management, developed by CSIR-NGRI Hyderabad. Minister for
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latest heli-borne survey and the beginning was made today from Jodhpur in Rajasthan.
Speaking on the occasion, Dr Jitendra Singh said that the water technologies of CSIR from
source finding to water treatment will benefit millions of people across the country and positively
contribute to Prime Minister Narendra Modi’s “Har Ghar Nal Se Jal” as well as "doubling farmers
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Dr Jitendra Singh said, the technological wealth of CSIR will be a great asset for the various
programs of the Ministry of Jal Shakti and this is the right time to join hands to take up bigger
challenges of the country in the Water sector. He was speaking after inauguration of the HeliBorne Survey for Groundwater Management in Arid Regions in the presence of Union Minister
of Jal Shakti Shri Gajendra Singh Shekhawat in Jodhpur.

Dr Jitendra Singh said, CSIR, along with National Geophysical Research Institute NGRI, have
undertaken High Resolution Aquifer Mapping & Management in Arid Regions of North Western
India to augment the groundwater resources. He said that the Heli-borne geophysical mapping
technique of CSIR-NGRI provides a high resolution 3D image of the sub-surface up to a depth of
500 meters below the ground.
The Minister said that he is very pleased to note that the Ministry of Jal Shakti is trying to use
this technology for providing ground water solutions in the arid and semi-arid regions of
Rajasthan, Gujarat, Punjab and Haryana states and signed a Memorandum of Agreement with
CSIR-NGRI for executing a very important project “High Resolution Aquifer Mapping &
Management in Arid Regions of North Western India”.
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Dr Jitendra Singh informed that the project is aimed at mapping potential groundwater sources
and its management for providing safe drinking water to millions of people living in the water
scarce arid regions of our country. This is a mega project of Rs. 150 crores to be implemented in
two phases in collaboration with the Ministry of Jal Shakti as a part of National Aquifer Mapping
Project. This project is expected to bring high visibility to CSIR in implementing the Government
of India`s most ambitious project Jal Jeevan Mission.
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Dr Jitendra Singh said that Arid areas in north western India spread over parts of States of
Rajasthan, Gujarat, Haryana and Punjab cover nearly 12% of the total geographical area of the
country and are home to more than 8 crore people. He said, with an annual rainfall in the range
of less than 100 to 400 mm, this area faces an acute shortage of water throughout the year and
it is proposed to take up high-resolution aquifer mapping and management to augment the
groundwater resources.
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NOBEL PHYSICS PRIZE GOES TO 3 FOR CLIMATE
DISCOVERIES
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Syukuro Manabe, Klaus Hasselmann and Giorgio Parisi share the Nobel Prize for physics.
Photo: www.nobelprize.org
The Nobel Prize for physics has been awarded to scientists from Japan, Germany and Italy.

S.
co

Syukuro Manabe (90) and Klaus Hasselmann (89) were cited for their work in “the physical
modeling of Earth’s climate, quantifying variability and reliably predicting global warming”.
The second half of the prize was awarded to Giorgio Parisi (73) for “the discovery of the
interplay of disorder and fluctuations in physical systems from atomic to planetary scales.”
The panel said Mr. Manabe and Mr. Hasselmann “laid the foundation of our knowledge of the
Earth’s climate and how humanity influences it".
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Starting in the 1960s, Mr. Manabe demonstrated how increases in the amount of carbon dioxide
in the atmosphere would increase global temperatures, laying the foundations for current climate
models.
About a decade later, Mr. Hasselmann created a model that linked weather and climate, helping
explain why climate models can be reliable despite the seemingly chaotic nature of the weather.
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He also developed ways to look for specific signs of human influence on the climate.
Mr. Parisi “built a deep physical and mathematical model” that made it possible to understand
complex systems in fields as different as mathematics, biology, neuroscience and machine
learning.
After the announcement, Mr. Parisi said that “it’s very urgent that we take very strong decisions
and move at a very strong pace” in tackling climate change.
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“It’s clear for future generations that we have to act now,” he added.
The winners were announced on October 5 by Goran Hansson, secretary-general of the Royal
Swedish Academy of Sciences.
Last year, the prize went to American Andrea Ghez, Roger Penrose of Britain and Reinhard
Genzel of Germany for their research into black holes.
The prestigious award comes with a gold medal and 10 million Swedish kronor (over $1.14
million). The prize money comes from a bequest left by the prize’s creator, Swedish inventor
Alfred Nobel, who died in 1895.
On Monday, the Nobel Committee awarded the prize in physiology or medicine to Americans
David Julius and Ardem Patapoutian for their discoveries into how the human body perceives
temperature and touch.
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Over the coming days prizes will also be awarded for outstanding work in the fields of chemistry,
literature, peace and economics.
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WHO RECOMMENDS FIRST ANTI-MALARIAL VACCINE
Relevant for: Science & Technology | Topic: Health & Sanitation and related issues

The vaccine was used in a pilot programme Ghana, Kenya and Malawi.
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The development comes at a time when the WHO and its partners have reported a stagnation in
the progress against the disease that kills more than 2,60,000 African children under the age of
five annually. Malaria remains a primary cause of childhood illness and death in sub-Saharan
Africa, according to the WHO.
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“For centuries, malaria has stalked sub-Saharan Africa, causing immense personal suffering,”
said WHO Regional Director for Africa Dr. Matshidiso Moeti. “We have long hoped for an
effective malaria vaccine and now for the first time ever, we have such a vaccine recommended
for widespread use. Today’s recommendation offers a glimmer of hope for the continent which
shoulders the heaviest burden of the disease and we expect many more African children to be
protected from malaria and grow into healthy adults.”
The vaccine does significantly reduce life-threatening severed malaria, Dr. Tedros said, but
added that, “It’s not the only tool. Vaccination against #malaria does not replace or reduce the
need for other measures, including bed nets [against mosquitoes].”
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RTS,S was first authorised in 2015 by the European Medicines Agency for use in Africa in
infants and children.
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NOBEL PRIZE IN CHEMISTRY AWARDED TO
BENJAMIN LIST, DAVID WC MACMILLAN
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Nobel Prize 2021: They were cited for their work in developing a new way for building molecules
known as 'asymmetric organocatalysis'
Nobel Prize 2021: Nobel Prize in Chemistry has been awarded to Benjamin List and David WC
MacMillan “for the development of asymmetric organocatalysis".
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BREAKING NEWS:
The 2021 #NobelPrize in Chemistry has been awarded to Benjamin List and David W.C.
MacMillan “for the development of asymmetric organocatalysis. pic.twitter.com/SzTJ2Chtge
Benjamin List and David MacMillan have developed a new and ingenious tool for molecule
building: organocatalysis. Its uses include research into new pharmaceuticals and it has also
helped make chemistry greener.
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Researchers long believed that there were just two types of catalysts available: metals and
enzymes. Independently of each other Nobel Prize laureates Benjamin List and David MacMillan
developed a third type – asymmetric organocatalysis – which builds upon small organic
molecules.
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The discovery – asymmetric organocatalysis – has taken molecular construction to an entirely
new level. It has not only made chemistry greener, but also made it much easier to produce
asymmetric molecules, the official handle of The Nobel Prize said.
“Organocatalysis has developed at an astounding speed. Using these reactions, researchers
can now more efficiently construct anything from new pharmaceuticals to molecules that can
capture light in solar cells," it added.
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David MacMillan worked with metal catalysts that were easily destroyed by moisture. He
wondered whether he could develop a more durable type of catalyst using simple organic
molecules. One of these proved to be excellent at asymmetric catalysis.
Benjamin List wondered whether an entire enzyme was really required to obtain a catalyst. He
tested whether an amino acid called proline could catalyse a chemical reaction. It worked
brilliantly.
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CURTAIN RAISER: 6TH EDITION OF INDIA - UK JOINT
COMPANY LEVEL MILITARY TRAINING: EXERCISE
AJEYA WARRIOR COMMENCES AT CHAUBATIA
(UTTARAKHAND)
Relevant for: Security Related Matters | Topic: Defence related developments
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The 6th Edition of India - UK Joint Company Level Military Training EXERCISE AJEYA
WARRIOR has commenced at Chaubatia, Uttarakhand and will culminate on 20 Oct 2021. The
exercise is part of an initiative to develop inter-operability and sharing expertise with friendly
foreign nations. During this exercise, an Infantry Company from Indian Army and an equivalent
strength from UK Army would be sharing their experiences gained during the conduct of various
military operations in their respective countries and during overseas engagements. Together,
both the armies stand to benefit from their varied experiences.
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As part of the training, both the Armies would familiarise with each other’s weapons,
equipment, tactics, techniques and procedures for carrying out joint military operations. Also,
there would be a series of Expert Academic Discussions on various subjects of mutual interest
such as Combined Arms Concept, Sharing of Experiences in Joint Force, Operation Logistics
etc. The joint military training would culminate with a grueling 48 hours exercise to validate the
performance of both the Armies in conducting joint military operations in a semi-urban
environment.
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This joint military training will go a long way in improving bilateral relations and also will be a
major step towards further strengthening the traditional bond of friendship between the two
Nations.
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The 6th Edition of India - UK Joint Company Level Military Training EXERCISE AJEYA
WARRIOR has commenced at Chaubatia, Uttarakhand and will culminate on 20 Oct 2021. The
exercise is part of an initiative to develop inter-operability and sharing expertise with friendly
foreign nations. During this exercise, an Infantry Company from Indian Army and an equivalent
strength from UK Army would be sharing their experiences gained during the conduct of various
military operations in their respective countries and during overseas engagements. Together,
both the armies stand to benefit from their varied experiences.
As part of the training, both the Armies would familiarise with each other’s weapons,
equipment, tactics, techniques and procedures for carrying out joint military operations. Also,
there would be a series of Expert Academic Discussions on various subjects of mutual interest
such as Combined Arms Concept, Sharing of Experiences in Joint Force, Operation Logistics
etc. The joint military training would culminate with a grueling 48 hours exercise to validate the
performance of both the Armies in conducting joint military operations in a semi-urban
environment.
This joint military training will go a long way in improving bilateral relations and also will be a
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major step towards further strengthening the traditional bond of friendship between the two
Nations.
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NEW COATING TECHNOLOGY (LCCT) WITH IMPROVED
PROTECTION FOR THERMAL POWER PLANT BOILERS
CAN ENHANCE THEIR LIFE
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Indian Scientists have developed a unique laser-based clad coating technology (LCCT) that
provides improved protection to the boiler parts in thermal power plants. It can enhance life of
boiler parts by 2- 3 times compared to currently use surfacing technologies. It has been found
that this technology is suitable, not only for boiler parts of thermal power plants but also for any
engineering application involving high temperature erosive and corrosive environment.
Laser cladding is a technique for fusing a coating material on a substrate. It allows materials to
be deposited accurately, selectively, and with minimal heat input into the underlying substrate.
This process allows for property improvements of the surface of a part, including better wear
resistance, thus allowing for the repair of damaged or worn surfaces.
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In advanced supercritical and ultra-supercritical thermal power plants, various parts of the boiler
and its accessories such as feeder nozzle tip, re-heater boiler tube bends, burner spreaders
often degrade due to severe wear and corrosion at high temperatures and thereby requiring
frequent replacements during breakdown and maintenance schedules. Shutdown due to such
problems severely affects power production in the ever-increasing demand of today's
technologically advanced world. Failure of such components during the running period of the
plant makes the job of breakdown maintenance challenging and cumbersome due to the
prevailing high temperature and dust enveloped conditions and a massive loss in power
production in coal-fired power plants.
To overcome this challenge, scientists from International Advanced Research Centre for Powder
Metallurgy and New Materials (ARCI), an autonomous institute of the Department of Science &
Technology, Govt. of India led by Dr. S. M. Shariff, have developed a unique laser-based clad
coating technology (LCCT) that provides adequate protection to the boiler parts ensuring life
span improvement beyond two years. An Indian patent has also been granted to the novel
technology.
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The LCCT has been developed with a meticulous fusing of a Nickel-based soft matrix with hard
metallic carbide particles of (tungsten, chromium, or vanadium) on steel parts by employing a
high-power laser integrated into a multi-axis robot with process monitoring and control. The
control of the microstructure of the coating with manipulation of laser-heat for precise melting of
hard carbide particles in the evenly distributed soft matrix under controlled dilution enabled this
unique LCCT suitable for boiler parts of thermal power plant as well as engineering applications
involving high temperature erosive and corrosive environment.
The patented LCCT has been successfully tested for feeder nozzle tips of boilers for 200 and
500 Megawatt of NTPC's thermal power plants at Farakka and Korba. Field results have
indicated that life enhancement of LCCT had driven boiler parts by 2- 3 fold compared to
currently used other surfacing technologies. ARCI is awaiting the transfer of this technology to
numerous job shop entrepreneurs to make this LCCT technology very economical to cater to
India's coal-based thermal power plants and those of developing countries.
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Fig. 1: Laser-based clad coating deposition in progress Inset shows the laser-clad coated
nozzle tip fixed in the boiler.
For more detail, please look into Indian Patent # 201811039663, or may contact Dr. S. M. Shariff
(shariff[at]arci[dot]res[dot]in).
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Indian Scientists have developed a unique laser-based clad coating technology (LCCT) that
provides improved protection to the boiler parts in thermal power plants. It can enhance life of
boiler parts by 2- 3 times compared to currently use surfacing technologies. It has been found
that this technology is suitable, not only for boiler parts of thermal power plants but also for any
engineering application involving high temperature erosive and corrosive environment.
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Laser cladding is a technique for fusing a coating material on a substrate. It allows materials to
be deposited accurately, selectively, and with minimal heat input into the underlying substrate.
This process allows for property improvements of the surface of a part, including better wear
resistance, thus allowing for the repair of damaged or worn surfaces.
In advanced supercritical and ultra-supercritical thermal power plants, various parts of the boiler
and its accessories such as feeder nozzle tip, re-heater boiler tube bends, burner spreaders
often degrade due to severe wear and corrosion at high temperatures and thereby requiring
frequent replacements during breakdown and maintenance schedules. Shutdown due to such
problems severely affects power production in the ever-increasing demand of today's
technologically advanced world. Failure of such components during the running period of the
plant makes the job of breakdown maintenance challenging and cumbersome due to the
prevailing high temperature and dust enveloped conditions and a massive loss in power
production in coal-fired power plants.
To overcome this challenge, scientists from International Advanced Research Centre for Powder
Metallurgy and New Materials (ARCI), an autonomous institute of the Department of Science &
Technology, Govt. of India led by Dr. S. M. Shariff, have developed a unique laser-based clad
coating technology (LCCT) that provides adequate protection to the boiler parts ensuring life
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span improvement beyond two years. An Indian patent has also been granted to the novel
technology.
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The LCCT has been developed with a meticulous fusing of a Nickel-based soft matrix with hard
metallic carbide particles of (tungsten, chromium, or vanadium) on steel parts by employing a
high-power laser integrated into a multi-axis robot with process monitoring and control. The
control of the microstructure of the coating with manipulation of laser-heat for precise melting of
hard carbide particles in the evenly distributed soft matrix under controlled dilution enabled this
unique LCCT suitable for boiler parts of thermal power plant as well as engineering applications
involving high temperature erosive and corrosive environment.
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The patented LCCT has been successfully tested for feeder nozzle tips of boilers for 200 and
500 Megawatt of NTPC's thermal power plants at Farakka and Korba. Field results have
indicated that life enhancement of LCCT had driven boiler parts by 2- 3 fold compared to
currently used other surfacing technologies. ARCI is awaiting the transfer of this technology to
numerous job shop entrepreneurs to make this LCCT technology very economical to cater to
India's coal-based thermal power plants and those of developing countries.
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Fig. 1: Laser-based clad coating deposition in progress Inset shows the laser-clad coated
nozzle tip fixed in the boiler.

For more detail, please look into Indian Patent # 201811039663, or may contact Dr. S. M. Shariff
(shariff[at]arci[dot]res[dot]in).
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GOVERNMENT INTRODUCES GUIDELINES FOR
CYBERSECURITY IN POWER SECTOR
Relevant for: Science & Technology | Topic: Basics of Cyber Security and related matters

Government introduces guidelines for cybersecurity in power sector. File photo.
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The union government on Thursday released guidelines for cybersecurity in power sector in a
bid to keep the industry secure from cyber attacks.
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(Sign up to our Technology newsletter, Today's Cache, for insights on emerging themes at the
intersection of technology, business and policy. Click here to subscribe for free.)
The guideline lays down actions required to ramp up security measures across various utilities
to raise preparedness in power sector.
With the new norms, government aims to place mechanisms for security threat early warning,
strengthen the protection and resilience of critical information infrastructure, and reduce cyber
supply chain risks.
The government has said it has drafted the guidelines after taking inputs from cybersecurity
agencies like CERT-In, NCIIPC, NSCS, IIT Kanpur.
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The ministry of power noted that these norms must be met by all stakeholders to maintain cyber
hygiene. The guidelines mandates ICT (Information and Communication Technology)-based
procurement from identified “Trusted Sources” and identified “Trusted Products”. In case the
procurement is not from a trusted source, the product needs to be tested for Malware/Hardware
Trojan before deployment for use in power supply systems.
The government believes the rules will help promote cybersecurity research and development,
and create a market for cyber testing infrastructure in both public and private sectors in the
country. The issued guidelines are applicable to all responsible entities within the power sector.
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Facebook servers were down globally for nearly six hours on Monday. Its internal systems were
down, too. Experts point to an update to its Border-Gateway Protocol (BGP) as a possible cause
for the outage.
LG Energy Solution (LGES), SK On, and Samsung SDI Co Ltd all rank in the top-six global
battery makers, and supply the likes of Tesla Inc, Volkswagen and Ford Motor Co among others.
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EXPLAINED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

Hidden patterns: Syukuro Manabe and Klaus Hasselmann won the prize for the physical
modelling of Earth’s climate. Giorgio Parisi has been honoured for the discovery of the interplay
of disorder and uctuations in physical systems. Photos: AFP, AP
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The story so far: The Nobel Prize in Physics for 2021 has been awarded to climatologists
Syukuro Manabe of Princeton University, U.S., and Klaus Hasselmann of Max Planck Institute
for Meteorology, Hamburg, Germany, and physicist Giorgio Parisi of Sapienza University of
Rome, Italy. The prize has been given for their “groundbreaking contributions to our
understanding of complex physical systems”. Professors Manabe and Hasselmann will share
half the prize and Professor Parisi will receive one-half of the prize. Professors Manabe and
Hasselmann bagged the Prize “for the physical modelling of Earth’s climate, quantifying
variability and reliably predicting global warming”. Professor Parisi won “for the discovery of the
interplay of disorder and fluctuations in physical systems from atomic to planetary scales”.
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Though the prize-winning work done by the laureates are in different areas, they are broadly
linked, as they fall under the umbrella of complex systems, climate on the one hand, and spin
liquids on the other, the former a phenomenon that spans length scales ranging from
centimetres to the size of the planet and the latter a description of what goes on at a microscopic
level. The Nobel is being given to climatologists for the first time since its inception in 1901, and
this sends out a message that cannot be repeated too often: there is a solid physics basis to
climate science, on which the laureates have spent decades, and many other scientists have
striven to establish.
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Editorial | Handling complexity: On 2021 Nobel Prize in Physics
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The incoming short wavelength radiation from the Sun is absorbed by the Earth and re-emitted
outwards as long wavelength radiation. The atmosphere absorbs a part of this outgoing radiation
and warms up. This is known as the green-house effect. The green-house effect has been
known from the work of French mathematician Joseph Fourier two hundred years ago, although
it was given its name much later. This warming of the atmosphere and the ground below it is
affected by greenhouse gases — water vapour, carbon dioxide, methane and other such. The
greenhouse effect also has a positive impact: it keeps the surface of the earth warm and makes
life possible. However, when the percentage of the greenhouse gases in the atmosphere
increases, this warming also increases and can rise to a degree that is harmful to life itself.
Around the close of the 19th century, Swedish scientist Svante Arrhenius estimated that should
the carbon dioxide in the atmosphere double, this would cause its temperature to increase by 56 degrees.
In the 1950s and 1960s, Professor Manabe and collaborators made pioneering attempts at
modelling atmospheric warming due to the increase in carbon dioxide. He estimated that a
doubling of carbon dioxide would lead to a temperature rise of 2 degrees. His model confirmed
that the rise in temperature was, indeed, due to the increase in carbon dioxide, because it
predicted rising temperatures close to the ground and cooling of outer layers of the atmosphere.
If the warming had been due to the Sun’s radiation, it would have been uniform. It was Professor
Manabe’s model that pinned the quantitative impact of warming due to carbon dioxide.
The term, weather, refers to day-to-day variations in temperature and rainfall, whereas climate
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describes long-time effects and also seasonal and average behaviour over a long time. While it
is very difficult to predict the former, the latter appears predictable, as for instance, in the
anticipated regularity of monsoons year after year. The striking aspect of Professor
Hasselmann’s work is that he built a connection between the rapid, randomly varying, “noiselike” weather patterns and inferred from these the “signal” of climate. He built a stochastic
climate model that connects the two. He did this around 1980. According to information released
by the Nobel Academy, Professor Hasselmann later developed methods to identify the human
fingerprint on climate change. The models that he built carried information about warming due to
solar radiation, the greenhouse gases and other causes, each of which could be separated. His
study, followed by that of others, demonstrated the human impact on climate change through
several observations.
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To understand the work of Giorgio Parisi, it is necessary to understand four concepts with a
dash of abstraction to them — spins, frustration, spin glasses and replica symmetry. Spins are
like minimalistic line drawings of magnets. Just as magnets point in the north-south direction,
spins are arrows that point along one direction. Consider a triangular array of spins that can
either point up or down. Let us say that the neighbouring pairs of spins always like to point in
opposite directions. In a triangular array with spins A, B and C, if A points up, and to satisfy the
condition, B points down, what will be the direction in which C must point — up or down? If C
points down, it will be parallel to B, thus violating that bond. If it points up, it will become parallel
to A, thus violating the A-C bond. So, the spin C does not know how to align itself. This is the
classic situation called “frustration”. If you extend the description of a triangular arrangement of
spins to a triangular mesh or net (triangular lattice) and place spins on each intersection, you will
see that it is impossible to find a state where all neighbouring spins are aligned opposite to one
another. This is a frustrated system.
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The information released by the Nobel Academy describes how when a gas — which can be
pictured as a collection of tiny balls flying around at random — is cooled slowly, it condenses
first into a liquid and then a solid which most of the time is crystalline (with the balls being fixed
into a periodic array). However, if the gas is cooled rapidly, it just goes into a glass state where
some periodicity is present and some random placements. Similarly, frustration can lead the
spin systems to form a spin glass.

cr

In the 1970s, many physicists tried to calculate meaningful quantities out of spin glasses by
using “a replica trick” — this is a mathematical technique in which many copies of the system (or
replicas) are processed at the same time. However, they were not quite successful. Parisi, in a
breakthrough in 1979, was able to identify a structure to the replicas and describe it
mathematically. This led to the method being used eventually to solve problems in the field of
complex systems. This went beyond physics and helped in solving problems in mathematics,
biology, neuroscience.
Parisi has also studied other phenomena in which simple behaviours give rise to complex
collective behaviour like murmurations of starlings. This is a phenomenon that arises when
hundreds or thousands of starlings fly together in co-ordinated patterns across the sky. Phillip
Anderson’s words aptly describe the philosophy of studying such systems, as quoted in the
Academy’s release: “The history of spin glasses may be the best example I know of the dictum
that a real scientific mystery is worth pursuing to the ends of the Earth for its own sake,
independently of any obvious practical importance or intellectual glamour.”
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Going by past experience, the FDA might greenlight the vaccine for young children in a matter of
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weeks. The company expects to submit data of children 2–4 years and 6 months to 1 year by
the end of the year.
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Asymmetric approach: Benjamin List and David W.C. MacMillan were chosen for nding an
‘ingenious’ way to build molecules that can be used to make everything from medicines to food
avourings. | Photo Credit: AP
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The story so far: The 2021 Nobel Prize in Chemistry has been awarded to German scientist
Benjamin List of the Max Planck Institute and Scotland-born scientist David W.C. MacMillan of
Princeton University “for the development of asymmetric organocatalysis”. Developed by the duo
in 2000, this novel technique of catalysis is an efficient, “precise, cheap, fast and
environmentally friendly” way to develop new molecules.
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Catalysis is a term used to describe a process in the presence of a substance (the catalyst) that
controls and influences the rate and/or the outcome of the reaction. The substance — the
catalyst — which helps in achieving this remains intact and is not consumed during the reaction
and neither becomes a part of the final product. The catalyst is subsequently removed so as not
to add impurity to the final product. Catalysts are often used to produce new and functional
molecules that are utilised in drugs and other everyday substances. For example, catalysts in
cars transform toxic substances in exhaust fumes to harmless molecules. When silver is put in a
beaker along with hydrogen peroxide, the latter suddenly breaks down to form water and
oxygen. The silver, which initiated the reaction, does not get consumed or affected by the
reaction.
Editorial | Simple, but brilliant: On 2021 Nobel Prize in Chemistry
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The Nobel release points out that in 1835, the renowned Swedish chemist Jacob Berzelius
started to see a pattern. “He listed several examples in which just the presence of a substance
started a chemical reaction, stating how this phenomenon appeared to be considerably more
common than was previously thought. He believed that the substance had a catalytic force and
called the phenomenon itself catalysis.”
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Two very different catalysts —metals and enzymes— were routinely used by chemists before
Dr. List and Dr. MacMillan developed the asymmetric organocatalysts. As the name denotes,
metal catalysts often use heavy metals. This makes them not only expensive but also
environmentally unfriendly as sufficient care needs to be taken to ensure the final product does
not contain even traces of the catalyst. There are several other challenges when metal catalysts
are used. The heavy metals used in these catalysts are often highly sensitive to the presence of
oxygen and moisture. Hence, industrial application of this class of catalysts required equipment
that ensured no contact with either oxygen and moisture, which made the process expensive.
In the case of enzyme catalysts, the problem arises from their very large sizes. They are often
10,000 times larger than the actual target medicine and can take just as long to make. Enzymes,
which are proteins found in nature, are wonderful catalysts. Our bodies also contain thousands
of such enzyme catalysts which help make molecules necessary for life. Many molecules exist in
mirror images — left-handed and right-handed. But the molecules of interest will be one of the
two mirror images. Many enzymes engage in asymmetric catalysis, which help in producing only
one mirror image. They also work in a continuous fashion — when one enzyme is finished with a
reaction, another one takes over. In this way, they can build complicated molecules with
amazing precision.
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Unlike enzyme catalysts which are huge, asymmetric organocatalysts are made of a single
amino acid. They are not only environmentally friendly but also quicken the reaction and make
the process cheaper. Most importantly, asymmetric organocatalysts allow only one mirror image
of the molecule to form as the catalysts are made from a single, circular amino acid. Chemists
often want only one of these mirror images, particularly when producing drugs.

m

Organic catalysts have a stable framework of carbon atoms, to which more active chemical
groups can attach. These often contain common elements such as oxygen, nitrogen, sulphur or
phosphorus. This means that these catalysts are both environmentally friendly and cheaper to
produce.
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Organocatalysts can allow several steps in the molecule production process to be performed in
an unbroken sequence. This is achieved by cascade reactions in which the product of the first
reaction step is the starting material for the subsequent one, thus avoiding unnecessary
purification operations between each reaction step. This helps in considerably reducing waste in
chemical manufacturing. Before organocatalysts could be used, it was often necessary to isolate
and purify each intermediate product to prevent the accumulation of a large volume of
unnecessary byproducts. This led to loss of some of the substance at every single stage of the
process.
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Ever since the two laureates developed the novel concept of asymmetric organocatalysis, the
field has witnessed rapid development. Since 2000, the asymmetric organocatalysis research
area has flourished. A huge number of cheap and stable organocatalysts, which can be used to
drive a huge variety of chemical reactions and applications, has been developed. This period is
referred to as the ‘organocatalysis gold rush’. Currently, the area is “well established in organic
chemistry and has branched into several new and exciting applications”.
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Besides helping the generation of novel molecules used in various industries, pharmaceutical
companies have used asymmetric organocatalysis to “streamline the production of existing
pharmaceuticals”. Thanks to a multitude of catalysts that can break down molecules or join them
together, “they can now carve out the thousands of different substances we use in our everyday
lives, such as pharmaceuticals, plastics, perfumes and food flavourings”. The fact is, according
to the release, it is estimated that 35% of the world’s total GDP in some way involves chemical
catalysis.
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A challenge overcome: David Julius and Ardem Patapoutian honoured for discoveries of
receptors for temperature and touch. | Photo Credit: AFP
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The story so far: The 2021 Nobel Prize in Physiology or Medicine was jointly awarded to David
Julius, 66, at the University of California, San Francisco, and Ardem Patapoutian, 54, at Scripps
Research, La Jolla, California, “for their discoveries of receptors for temperature and touch”.
Editorial | Sensing heat: On 2021 Nobel Prize in Physiology or Medicine
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The two researchers discovered the molecular mechanism by which our body senses
temperature and touch. Being able to do this opens the field for a lot of practical chemistry
whereby individual cells and pathways can be tweaked, suppressed or activated to quell pain or
sensation. How the body senses external stimuli is among the oldest excursions of natural
philosophy. Entire schools of philosophy were based on speculating how the senses influenced
the nature of the reality we perceive. Only when physiology developed as an independent
discipline and anatomy came into its own did it become widely accepted that specific sensations
were the result of different categories of nerves getting stimulated. Thus, a caress or a punch
induces cells in our bodies to react differently and convert into specific patterns of electrical
stimulation that is then conveyed via the nerves to the central nervous system. Since the Nobel
Prizes came to be, at least three of them were for establishing key principles for how sensations
travelled along skin and muscle sensory nerve fibres. Much like the length, thickness, material
and incident force on their strings elicit specific tones out of a guitar or a piano, there are specific
nerve fibre types that in tandem create a response to touch, heat and proprioception, or the
sense of our body’s movement and position in space. However, the prominence of molecular
biology means that physiology wanted to go a level deeper and find out what specific proteins
and which genes are responsible in this symphony of the nerves.
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Capsaicin (8-methyl-N-vanillyl-6-nonenamide), the active component of chili peppers, generates
the burning sensation when eating spicy food. Studies on capsaicin showed that when it acted
on sensory nerves it induced ionic currents, or the gush of charged particles along a membrane.
In the late 1990s, Professor Julius pursued a project to identify a nerve receptor for capsaicin.
He thought that understanding the action of capsaicin could provide insights into how the body
sensed pain. He and his team went about this by looking for a gene that could induce a
response to capsaicin in cells that usually wouldn’t react to it. They found one in a novel ion
channel protein, later called TRPV1, where TRP stands for transient receptor potential, and VR1
is vanilloid receptor1. They were part of a super family of TRP and it was found that TRPV1 was
activated when temperatures were greater than 40 degrees Celsius, which is close to the body’s
pain threshold. Several other TRP channels were found, and this ion channel could be activated
by various chemical substances, as well as by cold and heat in a way that differs between
mammalian species.
Growing up in Beirut as an Armenian, during the Lebanese Civil War, Patapoutian has related
stories of being captured by militants at university, before he moved to the United States.
Patapoutian and his colleagues were working on how pressure and force affected cells.
Following an approach similar to that of Professor Julius, they identified 72 potential genes that
could encode an ion channel receptor and trigger sensitivity to mechanical force, and it emerged
that one of them coded for a novel ion channel protein, called Piezo1. Via Piezo1, a second
gene was discovered and named Piezo2. Sensory neurons were found to express high levels of
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Piezo2 and further studies firmly established that Piezo1 and Piezo2 are ion channels that are
directly activated by the exertion of pressure on cell membranes. The breakthrough by Professor
Patapoutian led to a series of papers from his and other groups, demonstrating that the Piezo2
ion channel is essential for the sense of touch. Moreover, Piezo2 was shown to play a key role
in proprioception as well as regulate blood pressure, respiration and urinary bladder control.
Independently of one another, Professor Julius and Professor Patapoutian used the chemical
substance menthol to identify TRPM8, a receptor activated by cold.
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Along with the discoveries of specific genes, proteins and pathways, the scientists pioneered
experimental methods that allow insight into the structure of these pain and temperature
sensors. The challenge for pain relieving drugs is to precisely target regions without causing
imbalance in other necessary functions. These scientists’ work, the Nobel Prize committee said,
significantly helped towards reaching that goal.

Going by past experience, the FDA might greenlight the vaccine for young children in a matter of
weeks. The company expects to submit data of children 2–4 years and 6 months to 1 year by
the end of the year.
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PM MODI LAUNCHES INDIAN SPACE ASSOCIATION
Relevant for: Science & Technology | Topic: Space Technology & related matters

New Delhi: Prime Minister Narendra Modi on Monday launched the Indian Space Association.
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“The Prime Minister remarked that the Government's approach to space reforms is based on 4
pillars. First, the freedom of innovation to the private sector. Second, the role of the government
as an enabler. Third, preparing youth for the future. And fourth, to see the space sector as a
resource for the progress of the common man," Prime Minister's Office said in a statement.
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This comes in the backdrop of the government opening up the space sector for private sector
participation, and cleared the creation of a new entity, Indian National Space Promotion and
Authorization Centre (IN-SPACe), to encourage private companies to use India’s space
infrastructure.
“The Prime Minister expressed the hope that through the suggestions of the gathering today and
active engagement of the stakeholders very soon a better Spacecom policy and Remote
Sensing Policy will emerge," the statement said.
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Modi in his monthly radio programme, Mann ki Baat has spoken about satellites being
developed by Indian youth and students after the country opened up its space sector for the
private firms.
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“The Prime Minister said that the space sector is a major medium for the progress of 130 crore
countrymen. He remarked that for India, the space sector means better mapping, imaging and
connectivity facilities for the common people. Also, the space sector means better speed from
shipment to delivery for entrepreneurs, this also means better security and income for fishermen
and better forecast of the natural calamity, he added," the statement said.
“The Prime Minister said the government is moving ahead with a clear policy regarding public
sector enterprises and is opening most of these sectors to private enterprises where the
government is not required. The decision regarding Air India shows our commitment and
seriousness, he said," the statement added.
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Tata Group was on Friday named as the winning bidder for Air India giving it full control of Air
India and its low-cost unit Air India Express as well as a 50% stake in ground handling company
Air India SATS Airport Services Pvt. Ltd (AISATS), according to a finance ministry statement.
“The Prime Minister said that, during the last 7 years, space technology has been converted into
a tool of last-mile delivery and leakage-free, transparent governance. He gave examples of the
use of geotagging in housing units for the poor, roads and infrastructure projects. Development
projects are being monitored by satellite imaging. The space technology is being used in
settlement of Fasal Bima Yojna claims, NAVIC system is helping fishermen, disaster
management planning is also being carried out through this technology, the Prime Minister
informed," the statement said.
As part of the government’s attempt for greater participation from youth and students in space
sector Atal Innovation Mission (AIM), NITI Aayog has launched the ATL Space Challenge 2021
for all Indian school students in collaboration with the Indian Space Research Organisation
(ISRO) and Central Board of Secondary Education (CBSE).
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“Entrepreneurs prepare new solutions on this basic platform". The Prime Minister illustrated this
with the example of the platform of UPI which became the basis of a strong fintech network. He
said similar platforms are being encouraged in space, geospatial fields and for use of drones in
various areas," the statement said.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
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TUNING VISCOSITY AND ELASTICITY OF FLUIDS CAN
MAKE TRANSPORT AND PROCESSING IN FOOD
INDUSTRIES MORE EFFICIENT
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

m

Scientists have found a new method to improve the transportation of fluids like chocolates,
lotions, sauces by tuning the viscosity and elasticity of fluids during materials processing in the
food and personal care products industries.
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Usually the transport of fluids through pipelines involves displacement of a more viscous fluid by
a less viscous one. This creates instabilities at the interface between the fluids which leads to
complex patterns of intrusion of the former into the latter. The complex intrusion pattern results
in impurities during the transportation. Hence instabilities need to be removed to ensure smooth
transportation of fluids during processing.
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Scientists from Raman Research Institute, an autonomous institute of the Department of
Science & Technology, Govt. of India, have found that by changing the viscosity of the
displacing fluid and the concentration-dependent elasticity of the displaced fluid, the instability
can be reduced and the roughness of the interfacial pattern and the efficiency of displacement
can be controlled.
In this study, funded jointly by DST SERB India and Raman Research Institute, the researchers
used corn starch aqueous suspensions, (a non-Newtonian viscoelastic fluid), and glycerol-water
mixtures (a Newtonian fluid) in their experiment. In the first set of experiments, the viscosity ratio
between the two fluids (glycerol-water mixtures, the displacing fluid, and corn starch suspension,
the displaced fluid) was changed by changing the viscosity of the glycerol water mixture. The
viscosity of corn starch suspension was constant in this case while the viscosity of the mixture of
glycerol and water was varied by changing the proportion of glycerol in the glycerol-water
mixture. In the second set of experiments where the effect of elasticity of corn starch suspension
is investigated, the viscosity ratio was kept constant. The elasticity of corn starch suspension
was changed thereby changing its concentration, while viscosity ratio between the fluids was
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kept constant by choosing different concentration of the glycerol-water mixture. The research
has been published in the journal ‘Colloids and Surfaces A’.

Publication link: https://doi.org/10.1016/j.colsurfa.2021.127405
Authors:
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The suppression of instabilities leads to an efficient displacement of the more
viscous/viscoelastic fluid which is useful in transportation of materials in industries such as food
processing, oil recovery and sugar refining. The study can also help understand instabilities at
the interface between two fluids which is essential in the design and enhancement of processes,
like filtration and electrodeposition of metals, as also mixing and demixing of two phases like that
of sugar and chocolate which can affect the texture and taste of the chocolate.
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Palaka, Rahul Sathyanathb, Sreeram K. Kalpathyb, Ranjini Bandyopadhyaya

a Soft Condensed Matter Group, Raman Research Institute, C. V. Raman Avenue,
Sadashivanagar, Bangalore 560 080, INDIA
b Department of Metallurgical and Materials Engineering, Indian Institute of Technology Madras,
Chennai 600 036, India
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Scientists have found a new method to improve the transportation of fluids like chocolates,
lotions, sauces by tuning the viscosity and elasticity of fluids during materials processing in the
food and personal care products industries.

cr

Usually the transport of fluids through pipelines involves displacement of a more viscous fluid by
a less viscous one. This creates instabilities at the interface between the fluids which leads to
complex patterns of intrusion of the former into the latter. The complex intrusion pattern results
in impurities during the transportation. Hence instabilities need to be removed to ensure smooth
transportation of fluids during processing.
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Scientists from Raman Research Institute, an autonomous institute of the Department of
Science & Technology, Govt. of India, have found that by changing the viscosity of the
displacing fluid and the concentration-dependent elasticity of the displaced fluid, the instability
can be reduced and the roughness of the interfacial pattern and the efficiency of displacement
can be controlled.
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In this study, funded jointly by DST SERB India and Raman Research Institute, the researchers
used corn starch aqueous suspensions, (a non-Newtonian viscoelastic fluid), and glycerol-water
mixtures (a Newtonian fluid) in their experiment. In the first set of experiments, the viscosity ratio
between the two fluids (glycerol-water mixtures, the displacing fluid, and corn starch suspension,
the displaced fluid) was changed by changing the viscosity of the glycerol water mixture. The
viscosity of corn starch suspension was constant in this case while the viscosity of the mixture of
glycerol and water was varied by changing the proportion of glycerol in the glycerol-water
mixture. In the second set of experiments where the effect of elasticity of corn starch suspension
is investigated, the viscosity ratio was kept constant. The elasticity of corn starch suspension
was changed thereby changing its concentration, while viscosity ratio between the fluids was
kept constant by choosing different concentration of the glycerol-water mixture. The research
has been published in the journal ‘Colloids and Surfaces A’.
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The suppression of instabilities leads to an efficient displacement of the more
viscous/viscoelastic fluid which is useful in transportation of materials in industries such as food
processing, oil recovery and sugar refining. The study can also help understand instabilities at
the interface between two fluids which is essential in the design and enhancement of processes,
like filtration and electrodeposition of metals, as also mixing and demixing of two phases like that
of sugar and chocolate which can affect the texture and taste of the chocolate.
Publication link: https://doi.org/10.1016/j.colsurfa.2021.127405
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TEA & BANANA WASTE USED TO DEVELOP NONTOXIC ACTIVATED CARBON
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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A team of scientists have used tea and banana waste to prepare non-toxic activated carbon,
which is useful for several purposes like industrial pollution control, water purification, food
and beverage processing, and odour removal. The newly developed process avoids usage of
any toxic agent for synthesizing activated carbon, thus making the product cost-effective as well
as non-toxic.
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The processing of tea generates a lot of waste, generally in the form of tea dust. This
could be converted to useful substances. The structure of tea was favourable for
conversion to high-quality activated carbon. However, conversion to activated carbon
involves use of strong acid and bases, making the product toxic and hence unsuitable for
most uses. So a non-toxic method of conversion was needed to overcome this challenge.
Dr N. C. Talukdar, Former Director, Institute of Advanced Study in Science and Technology
(IASST), Guwahati, an autonomous institute of the Department of Science & Technology, Govt.
of India and Dr Devasish Chowdhury, Associate Professor, used banana plant extract as an
alternative activating agent for the preparation of activated carbon from tea wastes.
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Oxygenated potassium compounds contained in the banana plant extract help in activating the
carbon prepared from tea waste. An Indian patent has recently been granted for this.
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The banana plant extract used in the process was prepared by traditional way and is known as
Khar, which is an alkaline extract from the ashes of burnt dried banana peels. The most
preferred banana for this is called ‘Bheem Kol’ in Assamese. Bheem Kol is an indigenous variety
of bananas found only in Assam and parts of North East India. To make khar, first, the peel of
the banana is dried and then burnt to make an ash out of it. The ash is then crushed and made
into a fine powder. Then using a clean cotton cloth, water is filtered through the ash powder, and
the final solution that we get is called khar. The natural khar which is extracted from banana is
called ‘Kol Khar’ or ‘Kola Khar’. This extract was used as the activating agent.
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IASST team explains, “The reason for the use of tea as a precursor for the synthesis of active
carbon is that in tea structure, the carbon atoms are conjugated and having polyphenols bond.
This makes the quality of activated carbon better compared to other carbon precursors.”
The main advantage of this process is that starting materials, as well as activating agents, are
both waste materials. In the developed process use of any toxic activating agent (e.g., toxic
acids and bases) for synthesizing active carbon are avoided. Thus, this process is green for the
first time plant materials have been used as an activating agent for the first time. This novel
process of synthesizing of active carbon makes the product cost-effective as well as non-toxic.
Patent Details: A PROCESS FOR PREPARATION OF ACTIVATED CARBON FROM TEA
WASTE, Patent number 377645
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(from left) Dr. Manash Jyoti Deka, Dr. Devasish Chowdhury, Dr. N. C. Talukdar
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A team of scientists have used tea and banana waste to prepare non-toxic activated carbon,
which is useful for several purposes like industrial pollution control, water purification, food
and beverage processing, and odour removal. The newly developed process avoids usage of
any toxic agent for synthesizing activated carbon, thus making the product cost-effective as well
as non-toxic.
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The processing of tea generates a lot of waste, generally in the form of tea dust. This
could be converted to useful substances. The structure of tea was favourable for
conversion to high-quality activated carbon. However, conversion to activated carbon
involves use of strong acid and bases, making the product toxic and hence unsuitable for
most uses. So a non-toxic method of conversion was needed to overcome this challenge.
Dr N. C. Talukdar, Former Director, Institute of Advanced Study in Science and Technology
(IASST), Guwahati, an autonomous institute of the Department of Science & Technology, Govt.
of India and Dr Devasish Chowdhury, Associate Professor, used banana plant extract as an
alternative activating agent for the preparation of activated carbon from tea wastes.
Oxygenated potassium compounds contained in the banana plant extract help in activating the
carbon prepared from tea waste. An Indian patent has recently been granted for this.
The banana plant extract used in the process was prepared by traditional way and is known as
Khar, which is an alkaline extract from the ashes of burnt dried banana peels. The most
preferred banana for this is called ‘Bheem Kol’ in Assamese. Bheem Kol is an indigenous variety
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of bananas found only in Assam and parts of North East India. To make khar, first, the peel of
the banana is dried and then burnt to make an ash out of it. The ash is then crushed and made
into a fine powder. Then using a clean cotton cloth, water is filtered through the ash powder, and
the final solution that we get is called khar. The natural khar which is extracted from banana is
called ‘Kol Khar’ or ‘Kola Khar’. This extract was used as the activating agent.
IASST team explains, “The reason for the use of tea as a precursor for the synthesis of active
carbon is that in tea structure, the carbon atoms are conjugated and having polyphenols bond.
This makes the quality of activated carbon better compared to other carbon precursors.”
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The main advantage of this process is that starting materials, as well as activating agents, are
both waste materials. In the developed process use of any toxic activating agent (e.g., toxic
acids and bases) for synthesizing active carbon are avoided. Thus, this process is green for the
first time plant materials have been used as an activating agent for the first time. This novel
process of synthesizing of active carbon makes the product cost-effective as well as non-toxic.
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Patent Details: A PROCESS FOR PREPARATION OF ACTIVATED CARBON FROM TEA
WASTE, Patent number 377645

(from left) Dr. Manash Jyoti Deka, Dr. Devasish Chowdhury, Dr. N. C. Talukdar
*****
SNC / RR
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Date : 2021-10-16

TB DEATHS UP IN PANDEMIC: WHO
Relevant for: Science & Technology | Topic: Health & Sanitation and related issues

In 2020, more people died of TB, with far fewer people being diagnosed and treated or provided
with preventive treatment compared with 2019, and overall spending on essential TB services
falling, it noted.

m

It explained that the first challenge was disruption in access to TB services and a reduction in
resources. In many countries, human, financial and other resources had been reallocated from
tackling TB to COVID-19. The second was that people struggled to seek care during lockdowns.
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WHO director-general Tedros Adhanom Ghebreyesus observed in a release, “This report
confirms our fears that the disruption of essential health services due to the pandemic could
start to unravel years of progress against tuberculosis. This is an alarming news that must serve
as a global wake-up call to the urgent need for investments and innovation to close the gaps in
diagnosis, treatment and care for the millions of people affected by this ancient but preventable
and treatable disease.”

Huge burden

IA

TB services are among many others disrupted by COVID-19 in 2020, but the pandemic’s impact
on TB has been particularly severe. Approximately 1.5 million people died from TB in 2020
(including 2,14,000 among HIV positive people).
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The increase in the number of TB deaths occurred mainly in the 30 countries with the highest
burden of the disease. WHO modelling projections suggest that the number of people
developing TB and dying from the disease could be much higher in 2021 and 2022.
“Challenges with providing and accessing essential TB services have meant that many people
with TB were not diagnosed in 2020. The number of people newly diagnosed with TB and those
reported to national governments fell from 7.1 million in 2019 to 5.8 million in 2020,” the WHO
disclosed.
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AIM IS TO MAKE INDIA A MILITARY POWER ON ITS
OWN STRENGTH: PM
Relevant for: Economy | Topic: Defence related developments

Guns and roses:Defence Minister Rajnath Singh at the formal launch of seven defence
companies on Friday.PTI/MOD

m

Under the initiative of Atmanirbhar Bharat, the goal is to make India a military power globally on
its own strength and also develop a modern indigenous defence industry, Prime Minister
Narendra Modi said on Friday.
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Formally launching seven new Defence Public Sector Undertakings (DPSU), incorporated after
the dissolution of the Ordnance Factory Board (OFB), he stated, “As India enters 75 years of
Independence, we are completing projects that were stuck for a long time. The decision to
revamp 41 Ordnance Factories, the launch of seven new companies, is a part of that journey.
This decision was pending for the last 15-20 years. I am confident that these seven companies
will become a major base of India’s military strength in the times to come.”

IA

Today, there was more transparency, trust, and technology-driven approach in the defence
sector than ever before, the Prime Minister said. Defence exports have increased by 325% in
the last five years. “While competitive cost is our strength, quality and reliability should be our
identity,” he asserted.
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On June 16, the Union Cabinet approved a long-waited reform to corporatise the OFB, following
which effective October 1, all its assets, employees and management were transferred to the
incorporated DPSUs.
The Ministry of Defence (MoD) has converted all pending orders with the 41 factories of the OFB
into deemed contracts worth over Rs. 65,000 crore for the new companies. It has also decided
that 60% of the annual price of the indents would be paid by the Services to the new DPSUs as
mobilisation advance against the targets of FY 2021-22 amounting to Rs. 7,100 crore.

cr

The over 70,000 employees of the OFB (Group A, B & C) belonging to the production units and
also the identified non-production units have been transferred en masse to the new DPSUs on
terms of foreign service without any deputation allowance initially for a period of two years.
‘Strategic asset’
Speaking at the event, Defence Minister Rajnath Singh observed that the infrastructure and
skilled manpower of the OFB were an important and strategic asset of the country, but in the last
few decades, “concerns have been raised regarding high costs, inconsistent quality and delay in
supply of OFB products by the armed forces”.
“The new structure will help overcome these various shortcomings in the existing system of OFB
and encourage these companies to become competitive and explore new opportunities in the
market including exports,” he noted.
The seven new companies are Munitions India Limited, Armoured Vehicles Nigam Limited,
Advanced Weapons and Equipment India Limited, Troop Comforts Limited, Yantra India Limited,
India Optel Limited, and Gliders India Limited.
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FACEBOOK TO CHANGE RULES ON ATTACKING
PUBLIC FIGURES ON ITS PLATFORMS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

m

How Facebook, which has about 2.8 billion monthly active users, treats public figures and
content posted by or about those figures has been an area of intense debate. | Photo Credit:
Reuters

S.
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Facebook Inc will now count activists and journalists as "involuntary" public figures and so
increase protections against harassment and bullying targeted at these groups, its global safety
chief said in an interview this week.
(Sign up to our Technology newsletter, Today's Cache, for insights on emerging themes at the
intersection of technology, business and policy. Click here to subscribe for free.)
The social media company, which allows more critical commentary of public figures than of
private individuals, is changing its approach on the harassment of journalists and "human rights
defenders," who it says are in the public eye due to their work rather than their public personas.
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Facebook is under wide-ranging scrutiny from global lawmakers and regulators over its content
moderation practices and harms linked to its platforms, with internal documents leaked by a
whistleblower forming the basis for a U.S. Senate hearing last week.
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How Facebook, which has about 2.8 billion monthly active users, treats public figures and
content posted by or about those figures has been an area of intense debate. In recent weeks,
the company's "cross check" system, which the Wall Street Journal reported has the effect of
exempting some high-profile users from usual Facebook rules, has been in the spotlight.
Facebook also differentiates between public figures and private individuals in the protections it
affords around online discussion: for instance, users are generally allowed to call for the death of
a celebrity in discussions on the platform, as long as they do not tag or directly mention the
celebrity. They cannot call for the death of a private individual, or now a journalist, under
Facebook's policies.
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Also Read | Instagram says social media’s effect on people's mental health “mixed”
The company declined to share a list of other involuntary public figures but said they are
assessed on a case-by-case basis. Earlier this year, Facebook said it would remove content
celebrating, praising or mocking George Floyd's death, because he was deemed an involuntary
public figure.
Facebook's Global Head of Safety Antigone Davis said the company was also expanding the
types of attacks that it would not allow on public figures on its sites, as part of an effort to reduce
attacks disproportionately faced by women, people of color and the LGBTQ community.
Facebook will no longer allow severe and unwanted sexualizing content, derogatory sexualized
photoshopped images or drawings or direct negative attacks on a person's appearance, for
example, in comments on a public figure's profile.
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Travel and navigation apps crossed a billion downloads between May and August, a 20% jump
compared to the same period last year, according to analytics firm App Annie.
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PM MODI TO DEDICATE 7 NEW DEFENCE COMPANIES
TO NATION TODAY
Relevant for: Economy | Topic: Defence related developments

Defence Minister Rajnath Singh and representatives from the Defence industry associations will
be present on the occasion.

m

Prime Minister Narendra Modi will dedicate the seven new defence companies to the nation on
the auspicious occasion of Vijayadashami today.
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He will deliver a video address at an event organised by the Defence Ministry. Defence Minister
Rajnath Singh and representatives from the Defence industry associations will be present on the
occasion.
According to a release by the Prime Minister's Office, the Government has decided to convert
Ordnance Factory Board from a Government Department into seven 100 per cent governmentowned corporate entities, as a measure to improve self-reliance in the defence preparedness of
the country.
This move will bring about enhanced functional autonomy, efficiency and will unleash new
growth potential and innovation, it said in a statement.
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The seven new Defence companies that have been incorporated are Munitions India Limited
(MIL); Armoured Vehicles Nigam Limited (AVANI); Advanced Weapons and Equipment India
Limited (AWE India); Troop Comforts Limited (TCL); Yantra India Limited (YIL); India Optel
Limited (IOL); and Gliders India Limited (GIL).
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
bookmark this image.

cr

Your session has expired, please login again.
You are now subscribed to our newsletters. In case you can’t find any email from our side,
please check the spam folder.
END
Downloaded from crackIAS.com
© Zuccess App by crackIAS.com

Page 60
Source : www.thehindu.com

Date : 2021-10-17

EXPLAINED
Relevant for: Science & Technology | Topic: Health & Sanitation and related issues

Quelling the chills: The RTS,S vaccine (Mosquirix) is made by GlaxoSmithKline after successful
pilot programmes in Kenya, Ghana and Malawi. | Photo Credit: Getty Images/iStockphoto
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The story so far: On October 6, the World Health Organization made a historic announcement,
endorsing the first-ever malaria vaccine, RTS,S, among children in sub-Saharan Africa, and in
other regions with moderate-to-high Plasmodium falciparum malaria transmission. It made its
recommendations based on the results from a pilot programme administering the vaccine to
children in Ghana, Kenya and Malawi.

IA
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Malaria is a life-threatening disease caused by micro-organisms that belong to the genus
Plasmodium, and is transmitted by infected female Anopheles mosquitoes. In 2019, according to
the WHO, there were an estimated 229 million cases of malaria, and the estimated deaths were
4,09,000. About 67% of the deaths were among children aged under five, the group most
vulnerable to malaria. Furthermore, 94% of the cases and deaths due to malaria occurred in the
WHO African region, a disproportionately high share of the burden. But the WHO says its
regions of Southeast Asia, eastern Mediterranean, western Pacific, and the Americas are also at
risk. While research for a vaccine and therapeutics for malaria had been on for nearly half-acentury, success has been elusive until recently. While preventive and treatment interventions
have continued (bed nets and indoor residual insecticide spraying) over the years, it was clear
that the best tool against the constantly mutating pathogen would not emerge until an effective
vaccine was at hand.
Editorial | Killing the chills: On the malaria vaccine
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As Matthew B. Laurens argues in a paper in Human Vaccines and Immunotherapeutics: “An
effective malaria vaccine would be an important tool to combat the enormous socioeconomic
burden caused by this disease. Vaccines promote both individual and public health, and are thus
considered among the most highly successful public health tools. After provision of clean water
and sanitation, vaccination against infectious diseases has contributed the greatest to public
health worldwide, compared with other human interventions.” And it was at a time when it was
believed that anti-malarial research was flailing, that RTS,S did emerge. Pilot projects rolled out
in sub-Saharan Africa showed that among children aged 5-17 months who received the
recommended four doses of RTS,S, the vaccine prevented approximately 4 in 10 (39%) cases
of malaria over four years of follow-up; about 3 in 10 (29%) cases of severe malaria, with a
significant reduction in overall hospital admissions due to malaria or severe anaemia (a side
effect). The need for blood transfusions to correct life-threatening anaemia also came down by
29%.
RTS,S/AS01 is a recombinant protein-based vaccine that acts against P. falciparum, believed to
be the deadliest malaria parasite globally and the most prevalent in Africa. It reportedly offers no
protection against P.vivax malaria, found in many countries outside Africa. The development of
the vaccine was led by pharma major GSK over 30 years ago. In 2001, GSK began
collaborating with PATH’s Malaria Vaccine Initiative (MVI). A five-year Phase 3 efficacy and
safety trial that concluded in 2014 was implemented through a partnership between GSK and
MVI, with support from the Bill & Melinda Gates Foundation and a network of African research
centres. In July 2015, the European Medicines Agency authorised the use of the vaccine,
concluding that the benefits of the vaccine outweighed the risks. Known side-effects include pain
and swelling at the injection site and fever, similar to the other children’s vaccines. It is
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associated with an increased risk of febrile seizures within seven days of administration. In the
Phase 3 trial, children who had febrile seizures after vaccination recovered completely, and
there were no long-lasting consequences, the WHO reported.
Pilots were launched in Malawi, Ghana, and Kenya over 2019. Health workers reported that the
vaccine was easy to introduce and integrate into their schedule. The data were submitted to the
WHO’s Strategic Advisory Group of Experts on Immunisation and the Malaria Policy Advisory
Committee that gave the go-ahead for the first ever anti-malarial vaccine.
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Also read | Bharat Biotech to make malaria vaccine
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Malaria is a major public health problem in India, endemic to many States, and involves multiple
Plasmodium species, including P. falciparum, said the authors of a paper in Acta Tropica, an
international journal on infectious diseases. India will therefore benefit from the vaccine, and
Bharat Biotech has entered into a partnership with GSK for technology transfer and production.
This vaccine is likely to be ready for use in India, in a couple of years, as per reports.

Dr. Gagandeep Kang speaks to us about ZyCoV-D, the world's first DNA vaccine that is set for
roll out in India

IA
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IIT KANPUR TEAM IDENTIFIES A NOVEL TARGET TO
TREAT PROSTATE CANCER
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Vital discovery: Bushra Ateeq’s team found that the DLX1 protein, which is expressed at higher
levels in the prostate cancer cells, has a huge role in the growth of the tumour, and metastasis.

S.
co

Researchers at the Indian Institute of Technology (IIT), Kanpur, have discovered that a particular
gene (DLX1) which plays an important role in the development of jaws, skeleton, and
interneurons in the brain has an important role to play in the growth and development of prostate
cancer.
The DLX1 protein is found at elevated levels in prostate cancer patients, the reason why the
DLX1 protein has been used as a urine-based biomarker. Now the team of researchers led by
Dr. Bushra Ateeq, Professor at the Department of Biological Sciences and Bioengineering, IIT
Kanpur has found that the DLX1 protein, which is expressed at higher levels in the prostate
cancer cells, has a huge role in the growth and development of the tumour and the spread of the
cancer to other organs in the body (metastasis).
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Using small molecules as inhibitors, the researchers have shown in mice a new therapeutic
strategy to treat people with DLX1-positive prostate cancer.
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First, the researchers found around 60% of the prostate cancer tissues have higher levels of
DLX1 protein. And when the team genetically ablated the DLX1 gene that produces the protein,
the ability of cancer cells to grow, develop and spread to other parts of the body was
compromised.
“We used mice models to further ascertain the role of DLX1 protein in prostate cancer growth
and metastasis,” says Sakshi Goel from IIT Kanpur and first author of a paper published in
Nature Communications.

cr

To carry out the experiments in mice, the researchers first genetically engineered prostate
cancer cells that expressed higher levels of DLX1 protein to generate the cells which cannot
produce the DLX1 protein. Both types of cancer cells were then implanted in two groups of mice.
While mice that had received cancer cell implants expressing higher levels of the protein
developed huge tumour, the mice that were implanted with DLX1-ablated cancer cells
developed only small tumours, and had fewer cancer cells migrating to other organs.
The second experiment on mice was to examine the ability of cancer cells to metastasis and
grow in bones. “Prostate cancer cells have a tendency to metastasize in bones. So, we checked
the role of DLX1 protein in cancer metastasis,” says Goel. For this, they used cancer cells that
were either DLX1-ablated or those expressing higher levels of the protein, and implanted the
cancer cells into the tibia (bone) of the mice. A month after implant, the tumour growing in the
tibia was monitored using CT scan. Mice implanted with cancer cells with elevated levels of
DLX1 exhibited more bone damage than the cells that were DLX1-ablated. “These findings
proved the role of DLX1 in prostate tumour growth and bone metastases,” Goel says.
Androgen receptor is responsible for promoting the development of prostate cancer. Also, about
50% of prostate cancer harbour an aberrant gene which is a product of two genes (TMPRSS2
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and ERG) being fused together and results in production of higher levels of ERG protein.
“Interestingly, exploring the association between these important factors revealed that about
96% of TMPRSS2-ERG fusion-positive prostate cancer patients show high levels of DLX1
protein as well. In concert with this, about 70% of the patients with high androgen receptor
signaling also have elevated DLX1 protein levels,” says Prof. Ateeq.
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The researchers have further shown that both androgen receptor and fusion gene product, ERG
are responsible for increased level of DLX1 in prostate cancer cells. Having understood the
mechanism responsible for prostate cancer growth and development, and it’s spread to distant
organs, the researchers turned their attention to finding a way to reduce the expression of DLX1
protein in the cancer cells. They found that a particular protein (Bromodomain and extra terminal
or BET) assists the function of both androgen receptor and ERG. “We found that if the BET
protein is inhibited using small molecules, the function of both the androgen receptor and the
ERG protein to upregulate DLX1 gets inhibited. As a result, the expression of the DLX1 protein
and its tumorigenic potential is reduced,” says Goel.

IA

Preclinical mice studies showed that administering BET inhibitors alone or in combination with
anti-androgen drugs resulted in about 70% reduction in tumour burden along with diminished
distant metastases. “Those prostate cancer patients with higher levels of DLX1 may benefit by
this treatment strategy. There are several commercially available diagnostics tests for detecting
DLX1 levels, therefore it is relatively easy to categorize the patients who could respond to BET
inhibitors,” says Prof. Ateeq.
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This decision of U.S. Nuclear Regulatory Commission was awaited by specialists
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INDO-US JOINT TRAINING EXERCISE “EX YUDH
ABHYAS” COMMENCES AT JOINT BASE ELMENDORF
RICHARDSON, ALASKA (USA)
Relevant for: Developmental Issues | Topic: Defence related developments
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The 17th Edition of Indo – US joint training exercise “EX YUDH ABHYAS 21” commenced at
Joint Base Elmendorf Richardson, Alaska (USA) on 15 October 2021 with an opening ceremony
that saw the unfurling of the National Flags of both countries amidst playing of the National
anthems, “Jana Gana Mana” and “The Star Spangled Banner”.
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300 US Army soldiers belonging to First Squadron (Airborne) of the 40th Cavalry Regiment and
350 soldiers of 7 MADRAS Infantry Battalion Group of Indian Army are participating in the
exercise. The 14 days training schedule includes activities on joint training in a Counter
Insurgency / Counter Terrorism environment under United Nations mandate.
During the opening ceremony Major General Brian Eifler, Commander US Army, Alaska,
formally welcomed the Indian contingent. He urged both contingents to focus on improving
cohesion and inter-operability to achieve training objectives of the exercise. He stressed upon
the importance of free exchange of ideas, concepts and best practices between the troops and
the necessity to learn from each others’ experiences.
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The joint exercise will facilitate both Armies to know each other better, share their wide
experiences and enhance their situational awareness through information exchange. This will
help them in undertaking joint operations at Battalion level in mountainous terrain with cold
climatic conditions under the ambit of United Nations.
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The 17th Edition of Indo – US joint training exercise “EX YUDH ABHYAS 21” commenced at
Joint Base Elmendorf Richardson, Alaska (USA) on 15 October 2021 with an opening ceremony
that saw the unfurling of the National Flags of both countries amidst playing of the National
anthems, “Jana Gana Mana” and “The Star Spangled Banner”.
300 US Army soldiers belonging to First Squadron (Airborne) of the 40th Cavalry Regiment and
350 soldiers of 7 MADRAS Infantry Battalion Group of Indian Army are participating in the
exercise. The 14 days training schedule includes activities on joint training in a Counter
Insurgency / Counter Terrorism environment under United Nations mandate.
During the opening ceremony Major General Brian Eifler, Commander US Army, Alaska,
formally welcomed the Indian contingent. He urged both contingents to focus on improving
cohesion and inter-operability to achieve training objectives of the exercise. He stressed upon
the importance of free exchange of ideas, concepts and best practices between the troops and
the necessity to learn from each others’ experiences.
The joint exercise will facilitate both Armies to know each other better, share their wide
experiences and enhance their situational awareness through information exchange. This will
help them in undertaking joint operations at Battalion level in mountainous terrain with cold
climatic conditions under the ambit of United Nations.
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UAVS BOOST ARMY WATCH IN EASTERN SECTOR
Relevant for: Science & Technology | Topic: Defence related developments

“Army Aviation got control of the UAVs in August this year from Artillery. There are certain
advantages of UAVs or remotely piloted aircraft (RPA) being with Army Aviation,” an officer said.

m

The Army Aviation Brigade at Missamari was raised in March this year to enable better
command and control of aviation resources, the officer said, adding that in the future battlefield,
manned and unmanned aircraft teaming will reap huge dividends. The Brigade operates the
Cheetah and Advanced Light Helicopter (ALH) Dhruv utility helicopters, Rudra weaponsied ALH
and Heron-I UAVs.
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Three RPA flights are working under the Army Aviation squadrons which consists of around 14
UAVs, according to the officer.
With the UAVs being under the Army Aviation, the receipt capability has become seamless and
more responsive, officials said. All aerial assets are under one umbrella which allows optimised
employment of RPAs during operations in conjunction with other aviation assets.
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“It also helps in upgradation of flight safety management and practices and also boosts training
infrastructure for RPA aircrew,” the first officer cited above said. “It also ensures better
maintenance and serviceability by optimising the supply chain and spares management,” the
officer said and added, “It smoothens out the command and control process especially during
operations.”
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Talking to a group of visiting journalists on the new inductions, Lt. Col. Amit Dadwal posted at
the base said it has given them round the clock capability for surveillance as well as operations.
He said the ALH has become the backbone of the main operations of the Army as of now. “With
the ALH we have been doing night casualty evacuation,” he added.
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The Army has 90 ALH and 75 Rudra helicopters in service, which are indigenously designed
and developed by Hindustan Aeronautics Limited (HAL). The Army Aviation is also very soon
slated to induct a surveillance downlink system, anti-aircraft missiles, countermeasures against
missile systems, new generation surveillance pods among others which will enhance the
existing role to manifold.
In the last few years, the Army and Air Force have significantly upgraded their defences in the
eastern sector, including induction of new equipment, as part of efforts to match China’s build up
and infrastructure development on its side of the Line of Actual Control (LAC).
The Israeli Heron-I UAVs are in the process of being upgraded and officials said they will also be
deployed in this sector in due course.
In addition, the Army has recently leased four Heron-TP Medium Altitude Long Endurance
(MALE) unmanned aerial vehicles (UAV) from Israel Aircraft Industries which are much more
capable than the Heron-1s. These are expected to be deployed in eastern Ladakh.
During the standoff in eastern Ladakh, the Army Aviation had seen a quantum jump in the
employment of helicopters along the northern borders.
However, a major issue of concern is the ageing fleet of Cheetah and Chetak helicopters and
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their delayed replacement. The technical life of these helicopters will wind down from 2023,
which will further exacerbate the deficiencies. The Ka-226T utility helicopter deal with Russia
along with the indigenous Light Utility Helicopter (LUH) are meant to replace them but the Ka226T deal has been stalled for several years over the percentage of indigenisation.
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EXCESSIVE SCREEN TIME DELAYS DEVELOPMENT,
SAYS STUDY
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

m

Excessive screen time results in delay in development of language. File | Photo Credit: R.
Ashok
Too much exposure to television or mobile phone screens for children below the age of five
could be detrimental to their development, a study by Chennai-based researchers has found.
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The study assessed the performance of the children and their understanding of commands from
their mothers, and found that children who had been exposed to several hours of television or
mobile phone screens exhibited an inability to comprehend what they were being told.
Samya Varadarajan, the lead author of Prevalence of excessive screen time and its association
with developmental delay in children aged <5 years: A population-based cross-sectional study in
India, which was published recently in the journal PLOS One, said the study tried to understand
the association between excessive screen time and developmental delay in children below five
years of age.
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The study was done in 2019, but Dr. Varadarajan, an assistant professor of community medicine
at Sri Ramachandra University, said it could be extrapolated to the current scenario, where
children are forced to rely on online classes during the pandemic.
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As much as 70% of the 718 children aged six months to five years, who were studied, had been
exposed to excessive screen time, the study found.
Most children had been introduced to screens as early as when they were six months of age,
and a majority of the children had been exposed to television screens before they turned a year
old. Excessive screen time (ST) results in a delay in development of expressive and receptive
language. Children learn to express themselves by imitating their parents or caregivers. By the
age of three, they start speaking a lot of words. But those exposed to too much ST are unable to
do so.
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“We have taken eight parameters to understand the development of the child. We say there is a
developmental delay when the child is unable to understand what the mother is saying. When
the mother says ‘Come here and sit down’, she is issuing two commands. But the child manages
to understand just one command. That is a developmental delay,” Dr. Varadarajan explained.
The study found that children exposed to ST tried to imitate the slang they picked up from
watching television. They used inappropriate words and were unable to understand simple
commands.
Though the study was done before the COVID-19 pandemic, she said the results would only be
starker now.
Schools could have online classes, but for children below the age of five, it should be more
activity-based instead of having them watch the screen, she said.
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Dr. Gagandeep Kang speaks to us about ZyCoV-D, the world's first DNA vaccine that is set for
roll out in India
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‘INDIA MUST SCALE SEQUENCING TO UNDERSTAND
VIRUS VARIANTS’
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

m

Collecting, analysing and sharing genomic data is essential to an evidence-based and sciencedriven response, says Manisha Bhinge, managing director, GNP, The Rockefeller Foundation

Edited excerpts from the interview:
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NEW DELHI : The threat of existing covid variants and the risk of emerging ones loom,
reinforcing the need for robust genomic sequencing to boost pandemic management. As the
country ramps up preparedness to investigate the role of variants and their symptomatology,
Manisha Bhinge, global networks and partnerships, Pandemic Prevention Institute, Health
Initiative, at The Rockefeller Foundation, spoke about the importance of genomic sequencing in
combatting current and future health emergencies.

How important is it for countries to continuously monitor variants and understand the
emerging genomic epidemiology?
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Genomic sequencing is a crucial part of every country’s approach for detecting and containing
outbreaks of other pathogens. In India and around the world, the rapid spread of SARS-CoV-2
and the emergence of new variants made clear how important it is to be able to collect viral
samples, sequence them and share that information nationally and regionally so that there is a
clear, accurate real-time picture of how a pandemic is moving, how the pathogen is changing
and the effectiveness of mitigation and countermeasure strategies that save lives.
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Collecting, analyzing and sharing genomic data, is essential to an evidence-based and sciencedriven response. Genomic sequencing is also instrumental in developing vaccines, diagnostics,
and therapeutics as it helps track and analyze circulating strains and informs research and
development.
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What are the gaps or limitations in the overall pathogen genomic sequencing ecosystem
that India needs to address to strengthen pandemic preparedness and protect itself from
future threats?
India has done a phenomenal job in strengthening its genomic ecosystem. Since its inception in
December 2020, the Indian SARS-CoV-2 Consortium on Genomics (INSACOG) has grown
rapidly from 10 labs to a network of 28 labs and 300 and more sentinel sites. Since December
2020, the collaborative has sequenced over 65,000 SARS Co-V2 genomes.
Much progress has been made—and there is still much work that needs to be done. The Indian
government has shown the will and commitment to invest in infrastructure. Investments in skilled
human resources—trained staff who can support collection, sequencing analysis and sharing of
genomic and metadata—is also key. With its geographic and socio-economic heterogeneity,
India needs to scale sequencing by volume and across geographies to understand exactly
where and how the virus is changing.
For a well-informed pandemic response, translation of science to policy is important.
What are some ways to ensure stakeholders can leverage genomic insights adequately to
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inform public health and public policy measures?
To accelerate the discovery of variants and drive real-time decision-making around treatment,
testing strategies, mitigation measures, there needs to be effective integration of genomic
data/insights with clinical and epidemiological data as well as relevant metadata. In India, efforts
enabling greater data integration will enhance and activate timely and actionable engagement
channels between public institutions, resulting in science-driven and data-informed public health
decision-making.
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In addition to making the genomic data more meaningful, there is also a need to make it more
accessible. Since the onset of the covid-19 pandemic, scientists in India, through an open letter
to the Prime Minister, have highlighted the limited access to genomic data. Responsible data
sharing through a structured and open data ecosystem could help address accessibility
challenges.
How can India build sustainability and long-term capacity for genomic sequencing for
public health outcomes in India?

IA

Financing is one of the biggest challenges to the sustainability of any scientific endeavour.
Building a clear and compelling investment case, identifying key donors and integrating
operating costs to support genomic surveillance systems into national public health budgets is
crucial to long term sustainability. This would help create core funding opportunities, and with
adequate funding, we can hope that genomic sequencing becomes part of the mainstream
public health ecosystem, not just during emergency periods.
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Historical evidence also highlights that forging relevant and adequate partnerships across
sectors, such as engagement with philanthropy or CSR to harness innovations or help address
market failures can play a substantial role in unlocking a comprehensive response and
preparedness strategy in the country. Lastly, integration of national disease surveillance
platforms to global systems will ensure deep coordination with a broader ecosystem focused on
accelerating detection and response of emerging infectious diseases and pathogens or
pandemic potential.
How is The Rockefeller Foundation working towards complementing India’s efforts in
genomic sequencing? What does it hope to achieve vis a vis its work in India in the near
future?

cr

We recognize that reliable genomic surveillance capacities will be instrumental in accelerating
timely analysis and inform response measures to keep countries one step ahead. Globally, the
Foundation is working to help strengthen global capabilities to detect and respond to pandemic
threats. For this, it is working alongside a coalition of organizations to build a pandemic
prevention institute that aims to use data insights to help contain any potential pandemic threat
within 100 days of an outbreak.
In India, we are supporting a coalition of organizations led by the CSIR-Centre for Cellular and
Molecular Biology (CCMB), and part of the national INSACOG alliance. We are also keen to
engage more closely with important stakeholders across government, industry, scientific and
public health sectors to strengthen institutional capacities to genomic data and develop
actionable insights against pathogen outbreaks in India.
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NITI AAYOG LAUNCHES GEOSPATIAL ENERGY MAP
OF INDIA IN COLLABORATION WITH ISRO
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

m

Dr K Sivan, Chairman ISRO and Secretary Department of Space, also attended the launch
event
New Delhi: NITI Aayog has launched a Geographic Information System (GIS)-based Energy
Map of India.
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"NITI Aayog in collaboration with Indian Space Research Organisation (ISRO) has developed a
comprehensive Geographic Information System (GIS) Energy Map of India with the support of
Energy Ministries of Government of India," a statement issued by the Aayog said.
"The GIS map provides a holistic picture of all energy resources of the country which enables
visualisation of energy installations such as conventional power plants, oil and gas wells,
petroleum refineries, coal fields and coal blocks, district-wise data on renewable energy power
plants and renewable energy resource potential through 27 thematic layers," it said.
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The map attempts to identify and locate all primary and secondary sources of energy and their
transportation/transmission networks to provide a comprehensive view of energy production and
distribution in a country. It is a unique effort aimed at integrating energy data scattered across
multiple organizations and presenting it in a consolidated, visually appealing graphical manner. It
leverages the latest advancements in web-GIS technology and open-source software to make it
interactive and user friendly. The Geospatial Energy Map of India will be useful in planning and
making investment decisions. It will also aid in disaster management using available energy
assets.
Dr Rajiv Kumar, Vice-Chairman of NITI Aayog, while launching the GIS-based Energy Map of
India, stated that GIS mapping of energy assets will be useful for ensuring real-time and
integrated planning of the energy sector of India, given its large geographical distribution and
interdependence.

cr

"Energy markets have immense potential to bring in efficiency gains. Going forward, GIS-based
mapping of energy assets will be advantageous to all concerned stakeholders and will help in
accelerating the policy-making process. Fragmented data has been brought together; this will be
a great research instrument," Kumar said.
Dr K Sivan, Chairman ISRO and Secretary Department of Space, also attended the launch
event.
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WHAT IS METAVERSE? WHY FACEBOOK IS HIRING
10,000 FOR THE VIRTUAL REALITY PLAN?
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Tech giant Facebook today announced its plans to create 10,000 new high-skilled positions in
the European Union over the next five years to build the "metaverse", a virtual reality version of
the internet that the social media firm sees as the future.
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Target markets for the hiring include the Republic of Ireland, which unlike Northern Ireland
remains part of the European Union, as well as Germany, France, Italy, Spain, Poland, and the
Netherlands. A spokesperson for Facebook confirmed to Bloomberg the UK wasn’t being
included.
Facebook CEO Mark Zuckerberg has been talking up metaverse since July and the buzzy word,
first coined in a dystopian novel three decades earlier, has been referenced by other tech firms
such as Microsoft.
The technology might, for example, allow someone to don virtual reality glasses that make it feel
as if they're face-to-face with a friend -- when in fact they are thousands of miles apart and
connected via the internet.
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"No one company will own and operate the metaverse," Nick Clegg, Facebook's vice president
of global affairs, said in a blog post. "Bringing this to life will take collaboration and cooperation
across companies, developers, creators and policymakers."
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"The metaverse has the potential to help unlock access to new creative, social, and economic
opportunities. And Europeans will be shaping it right from the start," the Facebook blog post
read.
Using technologies such as virtual reality (VR) and augmented reality (AR), Facebook plans to
create a greater sense of "virtual presence", which will mimic the experience of interacting in
person.
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The Covid-19 pandemic has shifted much of the office meetings online, leading to the rise of
conferencing apps such as Zoom, and big tech companies are looking to capitalize on this shift.
Facebook, which has invested heavily in VR and AR, including buying companies like Oculus,
intends to connect its nearly three billion users through several devices and apps.
The Facebook CEO believes that the metaverse would be accessible across VR, AR, PC,
mobile devices and game consoles.
It has already committed $50 million for building the metaverse, and testing a new remote work
app where users of Oculus Quest 2 headsets could hold meetings as avatar versions of
themselves.
While Facebook did not say what roles it would hire for and where they would be based, the
company has been facing antitrust probes in the region, and is often criticised over online safety
and hate speech on its platform.
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"We look forward to working with governments across the EU to find the right people and the
right markets to take this forward, as part of an upcoming recruitment drive across the region,"
Clegg wrote.
What is the 'metaverse'?
Metaverse is a broad term. It generally refers to shared virtual world environments which people
can access via the internet.

m

The term can refer to digital spaces, which are made more lifelike by the use of VR or AR.
Some people also use the word metaverse to describe gaming worlds, in which users have a
character that can walk around and interact with other players.
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There is also a specific type of metaverse which uses blockchain technology. In these, users
can buy virtual land and other digital assets using cryptocurrencies.
Many science fiction books and films are set in fully-fledged metaverses - alternative digital
worlds which are indistinguishable from the real physical world. But this is still the stuff of fiction.
Currently, most virtual spaces look more like the inside of a video game than real life.
Blurring the lines

IA

Metaverse evangelists point out that the internet is already starting to blur the lines between
virtual experiences and "real" ones.
Stars such as pop diva Ariana Grande and the rapper Travis Scott have performed for huge
audiences, watching at home, via the hit video game Fortnite.
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In Decentraland, another online platform widely seen as a forerunner to the metaverse, you can
already get a job as a croupier in its virtual casino.
"No one company will own and operate the metaverse. Like the internet, its key feature will be
its openness and interoperability," Facebook said.
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Other companies are pouring millions into developing the technology that could turn a fullyfledged version of the metaverse into reality.
Epic Games, the company behind Fortnite, has raised $1 billion in new funding, with some of
that money set to support its vision of the metaverse.
Meanwhile, other technology giants – Google and Amazon – are investing heavily in innovations
that could prove crucial to the development of the metaverse, not least cloud computing and
data storage.
With agency inputs
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STRATEGY MEET DISCUSSES CHINESE
CYBERATTACKS
Relevant for: Science & Technology | Topic: Basics of Cyber Security and related matters

Taking stock:Home Minister Amit Shah at the National Security Strategies Conference in New
Delhi on Monday.PTI
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The rising cyberattacks from China on critical installations was discussed at the National
Security Strategies Conference chaired by Home Minister Amit Shah on Monday.
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The Madhya Pradesh police gave a presentation on various lacunae in the legal and
administrative sphere that were an impediment in investigating such cases.

The participants were told that while the Pakistani cyberattacks focused on stealing identity and
personal data, the Chinese hackers were more sophisticated and they settled down in any
network, striking at will.
“There are several choke points that deter investigation, such as the origin of the message and
from where the data packet was uploaded. The Minister agreed to expedite any legal framework
required to plug the gaps,” said an official who attended the conference.
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Power centres targeted

On March 1, the Union Power Ministry said the government thwarted “state-sponsored” Chinese
hacker groups targeting various Indian power centres in November 2020 and February 2021.
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The U.S. cybersecurity and intelligence firm Recorded Future discovered that Chinese statesponsored actors may have deployed malware into Indian power grids and seaports after border
tensions between India-China began escalating in May 2020.
The conference, an annual event held at the Intelligence Bureau headquarters, was attended by
Director General of Police of all States and Directors-General of the Central Armed Police
Forces (CAPF).
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The nine-hour conference was divided into separate sessions.
A detailed discussion was also held on illegal migration and counter-terrorism measures.
Islamic terrorism
“The counter-terror session centred on Islamic terrorism. There was no mention of extremism
involving other religions,” said the official.
The session on undocumented migrants encapsulated the Rohingya migrant crisis.
Rohingya, an ethnic group from Myanmar, mostly Muslims who faced persecution in the
neighbouring country. have taken shelter in Bangladesh, India and Saudi Arabia since 2012.
Though the Home Ministry informed Parliament last March that there was no accurate data on
Rohingya, it had said there were around 40,000 Rohingya in India.
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The consequences of the Taliban taking over power in Afghanistan was not discussed at the
meeting.
An official said the topic would be discussed threadbare at the annual Director-General of Police
(DGP) meet to be chaired by Prime Minister Narenda Modi later this year.
The role of certain non-government organisations (NGOs) in stoking protests was also
highlighted.
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“Deliberations were detailed and expansive, given the presence of all DGPs and DGs of CPFs.
The conference deliberated on various internal security challenges and discussed ways to tackle
them firmly,” the Home Ministry had tweeted.
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WHAT STOCK MARKET TAUGHT US THIS WEEK DON'T CHASE THE MOMENTUM
Relevant for: Current Affairs | Topic: Defence related developments
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Our benchmark indices this week have lost some blood as the bears seemed to be establishing
their grip. Several stocks' valuations are skyrocketing, although fundamentals seem to be
lagging behind. Interestingly, FIIs and DIIs have reduced their holdings in the majority of the
companies that sharply corrected within the week despite no negative news.
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This is consistent with the Dow Theory's final phase, in which institutional investors (considered
smart money) gradually book profits during a steep rally, while retail investors absorb these
volumes and keep the rally going. The conclusions of the Dow Theory do appear to be
applicable as retail investors have been rapidly piling up shares over past couple of months.
This bull market began when markets fell to rock bottom valuations owing to fears of the
pandemic. Institutional investors began buying stocks after the announcement of stimulus
packages throughout the world, gushing liquidity, progressive opening of the economy and
improved business sentiments. With such a rapid comeback in stock prices, enthralled retail
investors entered the market.
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FOMO spread like fire and record number of new investors joined the frenzy. In such situations,
retail investors are likely to buy stocks absorbing any prospective drop in the market, without
scrutinizing the fundamentals. As observed in the past, when valuations diverge from underlying
fundamentals, hopes and expectations propel the markets upwards into the perilous zone of
greed. This is typically followed by smart money pulling the plug, resulting in a sell-off or
correction. Only time will tell whether we will see such intense sell offs in the future, but events
of this week do signal that investors are should remain extremely cautious.
Event of the week
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Whipsaw swings appear to be the new normal for markets, after a flurry of businesses
announced their quarterly numbers this week. Several companies saw an abrupt slump in their
stock prices despite posting good set of numbers. While such conflicting movements may
appear puzzling, they are not unfathomable. It might be attributed to the fact that investors
appear to be putting greater emphasis on results surpassing or struggling to meet expectations
rather than considering a wider perspective. As a result, even slight variations of actual results
from their estimates cause panicked reactions. Investors are advised to consider the long-term
potential value of the companies rather than comparing performance to various estimates.
Technical Outlook
Nifty closed on a negative note after a volatile week and is still trading in overbought zones.
Other emerging market indices are also finding resistance at current levels and therefore a
further correction in the index cannot be ruled out. The benchmark index has strong support at
the 18050 levels. Any break below this support level can trigger a bearish sentiment across the
markets. Until the index makes a decisive directional move, we suggest traders to maintain a
cautious outlook and not venture into any aggressive trades.
Expectations for the week
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The market may struggle to hold its footing next week and is likely to stay range-bound. After
exceeding the 40,000 mark for the first time this week, Bank Nifty is likely to be in the limelight in
the next week as various banks announce their results. Given the improvement in economic
activity, enhanced collection efficiency and stabilized asset quality, a favorable earnings outlook
from this industry can be expected. Furthermore, with the monthly expiry coming up next week,
market volatility may linger. Nifty closed the week at 18114.90, down by 1.22%.
Yesha Shah is head of equity research at Samco Securities
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EXPLAINED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

An undated handout photo released by International Rice Research Institute shows GM rice.
Photo: International Rice Research Institute via AFP
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The story so far: A French manufacturer of rice flour claimed it had found unauthorised
genetically modified rice in a consignment of 500 tonnes of broken rice imported from India this
June. Since the European Union does not permit any use of GM rice, manufacturers of
confectionery items and baked goods which had used the rice flour were then forced to carry out
a mass recall of products. After a complaint letter from farm and environmental groups earlier
this week, Indian authorities said they were investigating the allegations, but added that any
contamination was unlikely as India does not allow commercial cultivation of GM rice either.
GM foods are derived from plants whose genes are artificially modified, usually by inserting
genetic material from another organism, in order to give it a new property, such as increased
yield, tolerance to a herbicide, resistance to disease or drought, or to improve its nutritional
value. Probably the best known variety of GM rice is golden rice, which involves the insertion of
genes from a plant -- both daffodils and maize have been used -- and a soil bacterium to create
a grain that is enriched with Vitamin A.
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Editorial | Plugging the leak: On the GM rice controversy
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India has approved commercial cultivation of only one GM crop, Bt cotton. No GM food crop has
ever been approved for commercial cultivation in the country. However, confined field trials have
been allowed for at least 20 GM crops. That includes varieties of GM rice which would have
improved resistance to insects and diseases, as well as hybrid seed production and nutritional
enhancements such as golden rice. Trials have been carried out by public universities and
research institutions such as the Indian Agricultural Research Institute and Tamil Nadu
Agricultural University, as well as private firms such as Bayer Bioscience and Mahyco.
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The Commerce Ministry has stated that as commercial cultivation of GM rice is banned in the
country, “there is no question of export of GM rice from India”. It said the EU was not sure of the
exact source of contaminant, added that contamination could have occurred during the
processing of the rice flour in Europe, and alleged that “this could be a conspiracy to malign
India’s image as a reliable supplier of quality rice to the world.”
Despite the outrage, it did initiate an investigation by its agricultural exports authority APEDA
which identified a Maharashtra-based trader as the source of the rice consignment, which had
been given a non-GMO certification by a testing agency just before shipping. It also demanded
that the EU provide details of specific genetic markers in the consignment.
India asks European Commission to back GM-rice claims with proof
Farm and environmental activists allege that plants or seeds from the GM rice field trials could
have contaminated non-GM crops, noting that illegal varieties of GM cotton and brinjal are
already freely circulating among sections of Indian farmers.
This is not the first time such allegations have been made. In May 2012, the European
Commission had issued a notification to the Commerce Ministry regarding an allegation of GM

Page 83
contamination of basmati rice from both Indian and Pakistani suppliers.
India is the world’s top rice exporter, earning 65,000 crore last year by selling 18 million tonnes
of grain, about a quarter of which is premium basmati. Among the 75 countries which buy Indian
rice, West Asian nations, the U.S. and the U.K. are the biggest importers of basmati, while the
majority of non-basmati goes to African countries and neighbours Nepal and Bangladesh.
Guidelines for non-transgenic gene editing techniques pending since January 2020
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For Indian farmers, the nightmare scenario could be what happened in the U.S. in 2006, when
trace amounts of a GM rice variety being tested by Bayer were found in shipments ready for
exports. Trading partners such as Japan, Russia and the EU suspended rice imports from the
U.S., hitting farmers hard and forcing Bayer to pay out $750 million in damages for their losses.
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Under pressure from the rice export lobby at the time, India drafted policies to ban GM rice trials
in the basmati belt. However, farmers from other parts of the country, especially those aiming for
the nascent but growing organic rice export market, worry that their products could face
contamination.
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India’s top rice scientists seem to have moved away from conventional GM rice research for the
time being. Last month saw the release of the first varieties of non-GM herbicide tolerant rice
which can also be directly seeded, thus saving on water and labour costs. The IARI is also
working to create drought-tolerant, salinity-tolerant rice strains through new gene editing
technology -- which is yet to gain regulatory approval -- which allows for tweaking the rice plant’s
own genes without introducing the genes of any other organism.
Nobel winners slam Greenpeace on GM crops

ac
k

In the face of such new advances, scientists and farmers agree that the regulatory regime needs
to be strengthened, for the sake of domestic as well as export consumers. Technology
approvals must be streamlined and science-based decisions implemented. Rigorous monitoring
is needed to ensure that safety protocols are followed strictly, and enforcement must be taken
seriously to prevent the spread of illegal GM crops.
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Increase in pulses production, especially toor dal crop
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ZIKA VIRUS CASE REPORTED IN KANPUR, FIRST IN
UTTAR PRADESH
Relevant for: Science & Technology | Topic: Health & Sanitation and related issues
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The first case of Zika virus in Uttar Pradesh has been detected in Kanpur, a health official said
on Sunday. The official said a warrant officer in the Indian Air Force (IAF) was diagnosed with
the infection on Saturday, the first in Kanpur.
Kanpur's Chief Medical Officer (CMO) Nepal Singh that the IAF officer was suffering from fever
for the past several days and was admitted to the Air Force Hospital in the district.
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Following mysterious symptoms in the case, the blood sample was collected and sent to Pune
for proper examination which confirmed that the patient was Zika virus positive, he said, adding
the report was received on Saturday.
After his result came out to be positive, the area was sanitised by the municipal corporation.
Twenty-two more samples of persons who came in contact with the patient and those who have
the same symptoms have also been sent for examination, Singh said.
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Health and civic bodies’ officials have been put on alert to deal with the situation. Besides,
several teams have also been tasked to check the spread of the virus in the district, officials
said.
Before UP, cases of Zika virus were detected in Kerala and Maharashtra.
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What is Zika virus?

As per the World Health Organisation (WHO), Zika virus is transmitted by Aedes mosquitoes.
This virus was first identified in humans in Uganda and Tanzania in 1952.
Symptoms generally include mild fever, rashes, conjunctivitis, muscle and joint pain, or
headaches. Most symptoms can last for two-seven days. It can also be transmitted through
sexual intercourse.
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Experts have also figured out an association between Zika virus infection and adverse
pregnancy and fetal outcomes.
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NEW HIGH-PERFORMANCE TRANSISTOR FOR LOWCOST, ENVIRONMENT-FRIENDLY BIOSENSORS
DEVELOPED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

m

Biosensors, involving fluorescence resonance energy transfer using peptide substrates, glow in
different colours during a lab tour | Photo Credit: Reuters
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Researchers have developed new high performance organic field-effect transistors (OFETs) that
could be used in low-cost biosensors to measure the levels of pesticides, herbicides, and heavy
metals in the soil and groundwater, and also for early detection of plant diseases.
(Sign up to our Technology newsletter, Today's Cache, for insights on emerging themes at the
intersection of technology, business and policy. Click here to subscribe for free.)
The team at Shiv Nadar University, Delhi-NCR said that their OFET semiconductor devices
could be a game-changer in bio-compatible technology, and prove to be a shot in the arm for
sustainable agriculture.
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Field-effect transistors form the core of all modern electronics. They use organic semiconductors
as the active material for device operation.
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The study, published in the journal ACS Applied Electronic Materials, shows the achievement of
a significantly high charge-carrier mobility, of up to 20 units, for any organic semiconductor thin
film.
Also Read | Novel biosensors quickly detect coronavirus proteins, antibodies
This was achieved through the use of biocompatible salts, which could make these devices
significantly more cost-effective as well as environment friendly, according to the researchers.

cr

The resulting biosensors may offer enhanced detection performance with advantages of lightweight, portability, and low cost, which could enable farmers to improve the quality and minimise
the loss in their farm produce, they said.
"We believe this is an important breakthrough as the development of indigenous technology will
give biosensor technology the much-required edge," said Samarendra Pratap Singh, Associate
Professor at Shiv Nadar University, who led the study.
Organic electronics is one of the rapidly emerging fields, which drives many innovative
applications impacting several areas ranging from energy-harvesting, storage devices to
wearable electronics and biosensors.
Also Read | This device can recognise hand gestures using wearable biosensors
"One of the major applications of this research project is in developing printed flexible electronic
biosensors for biological and agricultural purposes," Singh told PTI.
"The mechanical flexibility, low-power consumption, portability, high throughput processing, and
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environment-friendly features are major benefits," he added.
The researchers, including Sajal Kumar Ghosh, Associate Professor, and Yogesh Yadav, a PhD
student at Shiv Nadar University, noted that the low-cost materials and processing steps of
these devices establish OFET based sensors as a low-cost candidate for the desired
applications.
However, an estimated cost analysis can be performed after the prototype development of
biosensors, they said.
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Being lightweight, biocompatible, and printable makes organic semiconductors suitable for a
range of products including flexible smart cards, bio-compatible devices, energy harvesting,
biosensors, solar cells and more.
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"Agriculture is the mainstay of India's economy, and the sector employs nearly half of the
country's population. And yet, its contribution to the country’s GDP is less than 20 per cent,"
Rupamanjari Ghosh, Vice-Chancellor, Shiv Nadar University.
"To make the sector more resilient and sustainable is a common goal of research institutions,
government, and industry," Ghosh said. This technological breakthrough can help scientists
enable better, more creative, and sustainable agri-tech applications to address the problems that
farmers in our country face with innovative solutions, she added.
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The tech giant also launched Pixel Pass, a subscription service starting at $45 per month for
U.S. customers that will include the Pixel 6 and access to the premium versions of YouTube and
YouTube Music.
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For the fourth quarter, JPM expects iPhones to bring in revenue of $46 billion after selling 58
million units,marginally higher than Wall Street's forecast of $41 billion.
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GLOBAL MOBILE PHONE OWNERSHIP RISES
Relevant for: Science & Technology | Topic: IT, Internet and Communications

An average of 13 new users started to use social media for the first time every second during
the last 13 months. | Photo Credit: Reuters
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More than 65% of the world’s population now uses a mobile phone, with global users increasing
by nearly 100 million in the past year, according to data by research firm We Are Social.
(Sign up to our Technology newsletter, Today's Cache, for insights on emerging themes at the
intersection of technology, business and policy. Click here to subscribe for free.)
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Global mobile phone users reached 5.29 billion in October, the firm noted in a report titled
‘Digital 2021: October Global Snapshot”. The report looked at internet, mobile and social media
adoption around the world.
However, less than half of India’s population has access to the internet, much lesser than the
global average of 60%. Denmark, UAE and South Korea topped the list with over 98% people
using the internet.

IA

Social media users increased by more than 400 million or 9.9% in the past 12 months, reaching
4.55 billion last month. User growth has slowed slightly over the past three months, but the
global total continues to increase at a rate of more than 1 million new users every single day, the
report added.
Also Read | Nearly half of the time users spend on mobile is consumed by social media
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The growth in social media users is an “impressive milestone” as the figure is more than 10%
higher than last year, the report said. In fact, an average of 13 new users started to use social
media for the first time every second during the last 13 months.
Social media users are likely to be adopted by 60% of the global population in the first half of
2022, the research firm estimated.
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Amazon says its new wireless buds are 20% smaller, and are optimised for an increased fidelity
in bass and treble to reduce distortion during media playback.
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INDIA SUCCESSFULLY TESTS AGNI-5 MISSILE
Relevant for: Science & Technology | Topic: Defence related developments

The nuclear capable Agni-5 missile is capable of striking targets at ranges up to 5,000
kilometres with very high degree of accuracy

m

NEW DELHI : India on Wednesday successfully tested the nuclear capable Agni-5 missile
capable of striking targets at ranges up to 5,000 kilometres with very high degree of accuracy, a
statement from the Indian defence ministry said.
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“A successful launch of the Surface to Surface Ballistic Missile, Agni-5, was carried out on 27
October, 2021 at approximately 1950 hrs from APJ Abdul Kalam Island, Odisha," the statement
said.
The missile, uses a three-stage solid fuelled engine, was first tested in 2012. With its 5,000
kilometre range, the missile comes into the category of an intercontinental ballistic missile.
“The successful test of Agni-5 is in line with India’s stated policy to have ‘credible minimum
deterrence’ that underpins the commitment to ‘No First Use’" of nuclear weapons, the statement
said.
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The Agni series of missiles is one among many being developed by the Defence Research and
Development Organisation. India has already inducted some of the other variants of the Agni.
News reports last month had said that India would be conducting user trials of the missile soon
ie tests before induction of the missile.
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Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
bookmark this image.
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Your session has expired, please login again.
You are now subscribed to our newsletters. In case you can’t find any email from our side,
please check the spam folder.
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SURFACE TO SURFACE BALLISTIC MISSILE, AGNI-5,
SUCCESSFULLY LAUNCHED FROM APJ ABDUL
KALAM ISLAND
Relevant for: Science & Technology | Topic: Defence related developments
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Key Highlights:
• Agni-5 capable of striking targets at ranges up to 5,000 kilometres with very high degree
of accuracy
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• Uses a three-stage solid fuelled engine

• Successful launch in line with India’s policy to have ‘credible minimum deterrence’ that
underpins the commitment to ‘No First Use’
A successful launch of the Surface to Surface Ballistic Missile, Agni-5, was carried out on
October 27, 2021 at approximately 1950 hrs from APJ Abdul Kalam Island, Odisha. The missile,
which uses a three-stage solid fuelled engine, is capable of striking targets at ranges up to 5,000
kilometres with a very high degree of accuracy.
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The successful test of Agni-5 is in line with India’s stated policy to have ‘credible minimum
deterrence’ that underpins the commitment to ‘No First Use’.

Key Highlights:

• Agni-5 capable of striking targets at ranges up to 5,000 kilometres with very high degree
of accuracy
• Uses a three-stage solid fuelled engine
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• Successful launch in line with India’s policy to have ‘credible minimum deterrence’ that
underpins the commitment to ‘No First Use’
A successful launch of the Surface to Surface Ballistic Missile, Agni-5, was carried out on
October 27, 2021 at approximately 1950 hrs from APJ Abdul Kalam Island, Odisha. The missile,
which uses a three-stage solid fuelled engine, is capable of striking targets at ranges up to 5,000
kilometres with a very high degree of accuracy.
The successful test of Agni-5 is in line with India’s stated policy to have ‘credible minimum
deterrence’ that underpins the commitment to ‘No First Use’.
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CHINA REGULATOR SAYS WILL STEP UP EFFORTS TO
BUILD 'CIVILISED INTERNET'
Relevant for: Science & Technology | Topic: IT, Internet and Communications

China's regulators have been trying to further strengthen control over society and its
cyberspace. | Photo Credit: AFP
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China will strengthen its efforts to build a "civilised" internet with an eye on reshaping online
behaviour and use it as a platform to disseminate new party theories and promote socialist
values, the country's cyberspace regulator said.
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(Sign up to our Technology newsletter, Today's Cache, for insights on emerging themes at the
intersection of technology, business and policy. Click here to subscribe for free.)
The head of Cyberspace Administration of China (CAC) Zhuang Rongwen said such efforts
were crucial to build a "modern socialist country", given that China had over 1 billion netizens
and was the world's largest digital society, according to an article published on the front page of
the Study Times newspaper on Wednesday.
The Study Times is published by the Central Party School, which trains rising officials in the
ruling Communist Party. The CAC reposted the article on its official WeChat account.
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The Party should take advantage of the internet's ability to facilitate communication, he said, and
use it to "let the party's innovative theories 'fly into the homes of ordinary people'".
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Good role models should be better publicised and young internet users should be guided to
develop good cyberspace habits rather than behaviours such as cyberbullying, he said, adding
that internet firms should improve their self-discipline.
Also Read | China state media says gaming time limit loopholes should be closed
After years of runaway growth and rapid change, China's regulators have been trying to further
strengthen control over society and its cyberspace.

cr

In recent months, regulators have wielded a wide-ranging crackdown against the technology and
other sectors.
The State Council published guidelines towards building a "civilised" internet last month, saying
that the cyberspace should be used to promote education about the ruling Communist Party and
its achievements.

Our code of editorial values
Travel and navigation apps crossed a billion downloads between May and August, a 20% jump
compared to the same period last year, according to analytics firm App Annie.
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LOW-COST PROCESS DEVELOPED OF SYNTHESIZING
SILVER NANO-WIRES AT LARGE SCALE
Relevant for: Science & Technology | Topic: Nanotechnology
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A team of Indian scientists and research students have developed a process for large-scale
manufacturing of nano-materials (Silver nanowires) that can bring down the costs to less than
one-tenth of the market price.
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Synthesis of one-dimensional nanomaterials like nanowires, nanotubes, and so on in large
quantities is a technologically challenging task and hence makes it an expensive material.
Secondly, it is necessary to get uniform nanowire diameter range with a narrow variation in the
length as it helps achieve uniform coating for touch screens or other conducting coating
applications.
A process developed by Dr. Amol A. Kulkarni from CSIR-National Chemical Laboratory, Pune,
can produce silver nanowires at the scale of 500 grams per day at the cost of 20$/gm when
compared to 250$/gm to 400$/gm of market price.
It is an economical process of continuous flow manufacturing of functional nano-materials (silver
nanowires) at a large scale with support from the Advanced Manufacturing Technologies
Program of the Department of Science & Technology, Government of India.
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The product manufactured consists of silver nanowires possessing excellent conductivity, which
can be used in making conducting inks and coatings for display technologies and flexible
electronics. A total of 5 national and international patents have also been filed for the novel
process.
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This is the first-ever continuous process for synthesizing a functional nanomaterial (Silver
nanowires) efficiently with excellent product quality (aspect ratio of nanowires >1000) and at a
very low cost (~20$/gm) on a large scale (500 g/day) with a footprint of the pilot plant not more
than 6 sq. meters. The process is a simple, cost-effective, and scalable synthesis route when
compared to existing batch manufacturing protocols that even generate a large amount of
nanoparticles in suspension, which is not easy to separate from nanowires. The developed
process has been tested at CSIR-NCL’s characterization facility and is in stage 8 of the
Technology Readiness Level.
CSIR-NCL has licensed the process technology to Nanorbital Advanced Materials LLP
(Ahmedabad) in November 2020 and has signed material transfer agreement with 3 more
industries in 2021. Dr. Amol plans to further conduct testing of the developed nanomaterial in
different display devices for transparent conducting applications as well as for printing of flexible
electronics, including wearable electrodes.
This technology can make the Indian industries enter into the niche area of electronic chemicals
and eventually open up new jobs.
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The Process Temperature is more than 130 deg C. The reactants are preheated and sent to the
four Multistage Multiphase reactors arranged in series, which are connected to appropriate
utilities for precise control of temperature. At the top of the reactors, condensers are connected
to condense fumes from the reaction. The reactant mixture travels from one reactor to other via
pumps, and the product is collected at the outlet of the fourth multiphase reactor in the product
tank, where it is cooled and further sent for purification.

Patent details :
1. Large Scale Continuous Synthesis of Silver Nanowires Using Bubble Column Reactor 2019NF-0189 IN 201911046584
2. ‘Novel Multiphase Reactor And Its Use In Synthesizing Metal Nanowires 2019-NF-0189 IN
201911046584.
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3. Continuous flow production of metal nanowires, EP3678804A1 (Priority 2017-09-06 • Filed
2018-09-06 • Published 2020-07-15)
4. Process for interfacial separation of metal nanoparticles or nanowires using centrifugal
separators, US20210283532A1, (Priority 2017-05-01 • Filed 2018-04-30 • Published 2021-0916)

m

5. A continuous flow process for the synthesis of metal nanowires using bubble column reactor,
WO2021095054A1 (Priority 2019-11-15 • Filed 2020-11-12 • Published 2021-05-20)
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For more details, contact Dr. Amol A. Kulkarni (aa.kulkarni@ncl.res.in).

*****
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A team of Indian scientists and research students have developed a process for large-scale
manufacturing of nano-materials (Silver nanowires) that can bring down the costs to less than
one-tenth of the market price.
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Synthesis of one-dimensional nanomaterials like nanowires, nanotubes, and so on in large
quantities is a technologically challenging task and hence makes it an expensive material.
Secondly, it is necessary to get uniform nanowire diameter range with a narrow variation in the
length as it helps achieve uniform coating for touch screens or other conducting coating
applications.
A process developed by Dr. Amol A. Kulkarni from CSIR-National Chemical Laboratory, Pune,
can produce silver nanowires at the scale of 500 grams per day at the cost of 20$/gm when
compared to 250$/gm to 400$/gm of market price.
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It is an economical process of continuous flow manufacturing of functional nano-materials (silver
nanowires) at a large scale with support from the Advanced Manufacturing Technologies
Program of the Department of Science & Technology, Government of India.
The product manufactured consists of silver nanowires possessing excellent conductivity, which
can be used in making conducting inks and coatings for display technologies and flexible
electronics. A total of 5 national and international patents have also been filed for the novel
process.
This is the first-ever continuous process for synthesizing a functional nanomaterial (Silver
nanowires) efficiently with excellent product quality (aspect ratio of nanowires >1000) and at a
very low cost (~20$/gm) on a large scale (500 g/day) with a footprint of the pilot plant not more
than 6 sq. meters. The process is a simple, cost-effective, and scalable synthesis route when
compared to existing batch manufacturing protocols that even generate a large amount of
nanoparticles in suspension, which is not easy to separate from nanowires. The developed
process has been tested at CSIR-NCL’s characterization facility and is in stage 8 of the
Technology Readiness Level.
CSIR-NCL has licensed the process technology to Nanorbital Advanced Materials LLP
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(Ahmedabad) in November 2020 and has signed material transfer agreement with 3 more
industries in 2021. Dr. Amol plans to further conduct testing of the developed nanomaterial in
different display devices for transparent conducting applications as well as for printing of flexible
electronics, including wearable electrodes.
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This technology can make the Indian industries enter into the niche area of electronic chemicals
and eventually open up new jobs.
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The Process Temperature is more than 130 deg C. The reactants are preheated and sent to the
four Multistage Multiphase reactors arranged in series, which are connected to appropriate
utilities for precise control of temperature. At the top of the reactors, condensers are connected
to condense fumes from the reaction. The reactant mixture travels from one reactor to other via
pumps, and the product is collected at the outlet of the fourth multiphase reactor in the product
tank, where it is cooled and further sent for purification.
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Patent details :
1. Large Scale Continuous Synthesis of Silver Nanowires Using Bubble Column Reactor 2019NF-0189 IN 201911046584
2. ‘Novel Multiphase Reactor And Its Use In Synthesizing Metal Nanowires 2019-NF-0189 IN
201911046584.
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3. Continuous flow production of metal nanowires, EP3678804A1 (Priority 2017-09-06 • Filed
2018-09-06 • Published 2020-07-15)
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4. Process for interfacial separation of metal nanoparticles or nanowires using centrifugal
separators, US20210283532A1, (Priority 2017-05-01 • Filed 2018-04-30 • Published 2021-0916)
5. A continuous flow process for the synthesis of metal nanowires using bubble column reactor,
WO2021095054A1 (Priority 2019-11-15 • Filed 2020-11-12 • Published 2021-05-20)

For more details, contact Dr. Amol A. Kulkarni (aa.kulkarni@ncl.res.in).
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DRDO & IAF JOINTLY FLIGHT TEST LONG-RANGE
BOMB SUCCESSFULLY
Relevant for: Science & Technology | Topic: Defence related developments
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Defence Research and Development Organisation (DRDO) and Indian Air Force (IAF) team
jointly flight tested indigenously developed Long-Range Bomb (LRB) successfully from an aerial
platform on October 29, 2021. The LR Bomb, after release from the IAF fighter aircraft, guided to
a land-based target at a long range with accuracy within specified limits. All the mission
objectives were successfully met. The flight of the bomb and the performance was monitored by
a number of range sensors including Electro Optical Tracking System (EOTS), Telemetry and
radar deployed by the Integrated Test Range, Chandipur in Odisha.
The LR Bomb has been designed and developed by Research Centre Imarat (RCI), a DRDO
laboratory located at Hyderabad in coordination with other DRDO laboratories.
Raksha Mantri, Shri Rajnath Singh has congratulated DRDO, IAF and other teams associated
with successful flight trial and stated that this will prove to be a force multiplier for the Indian
Armed Forces.

ABB/DK

IA

Secretary DDR&D and Chairman DRDO, Dr G Satheesh Reddy in his message to the teams
said that successful flight test of Long-Range Bomb has marked an important milestone in
indigenous development of this class of systems.
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Defence Research and Development Organisation (DRDO) and Indian Air Force (IAF) team
jointly flight tested indigenously developed Long-Range Bomb (LRB) successfully from an aerial
platform on October 29, 2021. The LR Bomb, after release from the IAF fighter aircraft, guided to
a land-based target at a long range with accuracy within specified limits. All the mission
objectives were successfully met. The flight of the bomb and the performance was monitored by
a number of range sensors including Electro Optical Tracking System (EOTS), Telemetry and
radar deployed by the Integrated Test Range, Chandipur in Odisha.
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The LR Bomb has been designed and developed by Research Centre Imarat (RCI), a DRDO
laboratory located at Hyderabad in coordination with other DRDO laboratories.
Raksha Mantri, Shri Rajnath Singh has congratulated DRDO, IAF and other teams associated
with successful flight trial and stated that this will prove to be a force multiplier for the Indian
Armed Forces.
Secretary DDR&D and Chairman DRDO, Dr G Satheesh Reddy in his message to the teams
said that successful flight test of Long-Range Bomb has marked an important milestone in
indigenous development of this class of systems.
ABB/DK
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JUPITER'S MONSTER STORM NOT JUST WIDE BUT
SURPRISINGLY DEEP
Relevant for: Science & Technology | Topic: Space Technology & related matters

This representation depicts how NASA's Juno mission obtained gravity science data of Jupiter's
Great Red Spot in this handout provided by NASA. NASA/JPL-Caltech via Reuters
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Jupiter’s Great Red Spot, a storm so big it could swallow Earth, extends surprisingly deep
beneath the planet’s cloud tops, scientists reported on October 28.
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NASA’s Juno spacecraft has discovered that the monster storm, though shrinking, still has a
depth of between 200 miles (350 kilometers) and 300 miles or so (500 kilometers.) When
combined with its width of 10,000 miles (16,000 kilometers), the Great Red Spot resembles a fat
pancake in new 3D images of the planet.
The mission's lead scientist, Scott Bolton of Southwest Research Institute, said there might not
be a hard cutoff at the bottom of the storm.
“It probably fades out gradually and keeps going down," Mr. Bolton said at a news conference.
The research was published on October 28 in the journal Science.
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The Great Red Spot is probably the tallest Jovian storm measured so far with Juno's microwave
and gravity-mapping instruments, Mr. Bolton said. Thousands of storms rage across the gas
giant at any given time — beautiful and colorful swirls, plumes and filaments covering the entire
planet, as seen by the spacecraft's camera.
Still ahead for Juno is measuring the depth of the polar cyclones, which might penetrate even
deeper beneath the clouds.
“I wouldn't want to be too quick to guess that we've seen the deepest," Mr. Bolton told reporters.
"But the Great Red Spot is the largest and that makes it special by itself, and you might expect
that it might be deeper just because of that.”
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By contrast, some of the surrounding jet streams extend an estimated 2,000 miles (3,200
kilometers) into Jupiter.
Launched in 2011, Juno has been orbiting the solar system’s largest planet since 2016. NASA
recently extended the mission by another four years, to 2025.
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