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POWER PLAY TO BRING THE DIGITAL ECOSYSTEM TO
HEEL

Relevant for: Science & Technology | Topic: IT, Internet and Communications

Rule 4(2) of the Information Technology (Intermediary Guidelines and Digital Media Ethics
Code) Rules, 2021 imposes an obligation on significant social media intermediaries providing a
messaging function, to ensure traceability of the originator of information on their platforms. A
failure to implement this obligation can lead to intermediaries being held responsible for illicit
content on their platforms. These rules have recently come into effect. Consequently, WhatsApp
has filed a petition in the Delhi High Court alleging that the mandate for traceability violates the
privacy rights of Indian citizens, by rendering WhatsApp unable to provide encrypted services.

In response, the Government has, through a press release, sought to question the substance
and timing of WhatsApp’s petition. On scrutiny, however, it appears that the response is
misconceived.

The Government primarily relies on the argument that: privacy is not an absolute right, and that
the traceability obligation is proportionate, and sufficiently restricted. Notably, the new Rules
mandate traceability only in the case of significant social media intermediaries that provide
messaging services (i.e. those that meet a user threshold of 50 lakh users, which WhatsApp
does), subject to an order being passed by a court or government agency and only in the
absence of any alternatives.

While it is indeed true that privacy is not an absolute right, the Supreme Court of India in the two
K.S. Puttaswamy decisions (of 2017 and 2018) has clarified that any restriction on this right
must be necessary, proportionate and include safeguards against abuse.

However, as we argue in a recent paper, a general obligation to enable traceability as a
systemic feature across certain types of digital services is neither suitable nor proportionate.
Additionally, the Rules lack effective safeguards in that they fail to provide any system of
independent oversight over tracing requests made by the executive. This allows government
agencies the ability to seek any messaging user’s identity, virtually at will. However, anonymity
from the government can be important, particularly in contexts of journalistic source protection
and for whistle-blowers. Therefore, deciding whether to remove anonymity requires application
of an independent judicial mind.

In applying the Puttaswamy tests to the Rules, one must examine not just whether the
weakening of encryption systems will lead to some law enforcement gains, but whether these
are worth the costs involved. Thus, one must consider the impacts of such a measure on the
general digital ecosystem in terms of the overall cybersecurity and privacy problems such an
obligation could create. There is near universal consensus that mandating the presence of
backdoors or weakening encryption generally — which a traceability mandate would do — would
compromise the privacy and security of all individuals at all times, despite no illegal activity on
their part, and would create a presumption of criminality.

In any event, the Government already has numerous alternative means of securing relevant
information to investigate online offences including by accessing unencrypted data such as
metadata, and other digital trails from intermediaries. Therefore, the present Rules attempt to
shorten the investigative process, even though, as we argue in our paper, law enforcement is
not supposed to be an entirely frictionless process. Frictionless processes lacking sufficient

https://bit.ly/3c6uTyK
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checks will merely incentivise fishing expeditions by government agencies.

Further, the surveillance powers of the Government are in any case vast and overreaching,
recognised even by the Justice B.N. Srikrishna Committee report of 2018. Importantly, the
Government already has the ability to access encrypted data under the IT Act. Notably, Section
69(3) of the Information Technology Act and Rules 17 and 13 of the Information Technology
(Procedure and Safeguards for Interception, Monitoring and Decryption of Information) Rules,
2009 require intermediaries to assist with decryption where they have the technical ability to do
so, and where law enforcement has no alternatives. The newly notified Rules go well beyond
current provisions in the law by seeking to punish relevant intermediaries for failing to
adequately weaken encryption systems.

The Government’s press release appears to be well aware that this is in effect what would
happen if the traceability mandate were to be imposed. However, it notes that it is the
responsibility of intermediaries to find an alternative method to protect user privacy, with or
without the use of encryption.

The press release also claims that the new Rules were introduced pursuant to consultation.
However, this does not reveal the entire story. The traceability related provision in the draft
version of the Rules released in 2018 faced significant opposition from numerous stakeholders,
ranging from service providers, academia, and civil society organisations. The new traceability
provisions are substantially similar, and carrying out a consultation merely to reject all the views
that go against state interests is far from best practice. Ideally, and given the substantive
changes made to the 2018 draft (including the addition of several entirely new parts such as
those pertaining to regulation of digital news), the new Rules should also have been put through
a period of consultation before being notified. . Ideally, the rules should also be accompanied by
an explanatory memorandum explaining the rationale for regulation.

Of course, this entire discussion is notwithstanding the fact that the intermediary rules are not
the manner or place to go about putting in place new substantive regulation to solve the myriad
problems caused by the digital ecosystem. Indeed, the ability of the government to issue
progressively more onerous obligations under the guise of “due diligence” requirements under
Section 79 of the IT Act (which in essence, deals with the issue of take-down of illegal content)
must be subject to judicial scrutiny.

Overall, however, it is clear that the move by the Government is part of a broader power play
against foreign-based technology companies, and to generally bring the digital ecosystem to
heel. While, undoubtedly, there are numerous problems in the digital ecosystem that are often
exacerbated or indeed created by the way intermediaries function, ill-considered regulation of
the sort represented by the new intermediary rules — which appear to have little basis in
evidence or care for consequences –— is not the way forward. Indeed, the only truly democratic
and relatively long-term solution would be for legislative change along multiple avenues,
including in the form of revising and reforming the now antiquated IT Act, 2000.

Rishab Bailey is a technology policy researcher at the National Institute of Public Finance and
Policy, New Delhi. Vrinda Bhandari, a lawyer practising in Delhi, was involved in challenging the
Intermediary Guideline Rules 2021 before the Kerala High Court
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To reassure Indian Muslims, the PM needs to state that the govt. will not conduct an exercise
like NRC
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IIT ROPAR DEVELOPS "AMBITAG"- INDIA'S FIRST
INDIGENOUS TEMPERATURE DATA LOGGER FOR THE
COLD CHAIN MANAGEMENT
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Indian Institute of Technology, Ropar (IIT Ropar) in Punjab has developed a first-of-its-kind IoT
device – AmbiTag that records real-time ambient temperature during the transportation of
perishable products, vaccines and even body organs and blood. That recorded temperature
further helps to know whether that particular item transported from anywhere in the world is still
usable or perished because of temperature variation. This information is particularly critical for
vaccines including Covid-19 vaccine, organs and blood transportation. 

 

Shaped as USB device, AmbiTag continuously records the temperature of its immediate
surroundings “from -40 to +80 degrees in any time zone for a full 90 days on a single charge.
Most of the similar devices available in the international market record data only for duration of
30- 60 days”, said AWaDH Project coordinator, Dr. Suman Kumar. He said it generates an alert
when the temperature goes beyond a pre-set limit. The recorded data can be retrieved by
connecting the USB with any computer. The device has been developed under Technology
Innovation Hub – AWaDH (Agriculture and Water Technology Development Hub) and its Startup
ScratchNest. AWaDH is a Govt of India project. Prof. Kumar said that the device is certified with
ISO 13485:2016, EN 12830:2018, CE & ROHS.

 

Besides perishable items including vegetables, meat and dairy products it can also monitor the
temperature of animal semen during transit. “So far, such devices are being imported by India in
a massive quantity from other countries such as Singapore, Hong Kong, Ireland, and China,"
said Amit Bhatti, one of the founders and directors of ScratchNest. 

 

AWaDH Project Director, Professor Pushpendra P. Singh informed that IIT Ropar Technology
Innovation Hub is gearing for mass-production of AmbiTag. “The device will be made available
to all companies involved in COVID vaccine transportation from production facilities to the last
mile vaccination centers in the country at the production cost of Rs. 400. This device is our small
contribution to the Nation for coming out of the never-seen-before-pandemic and a push towards
the Atma Nirbhar Bharat”, said Prof. Singh. 

 

***************

DS/RB
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device – AmbiTag that records real-time ambient temperature during the transportation of
perishable products, vaccines and even body organs and blood. That recorded temperature
further helps to know whether that particular item transported from anywhere in the world is still
usable or perished because of temperature variation. This information is particularly critical for
vaccines including Covid-19 vaccine, organs and blood transportation. 

 

Shaped as USB device, AmbiTag continuously records the temperature of its immediate
surroundings “from -40 to +80 degrees in any time zone for a full 90 days on a single charge.
Most of the similar devices available in the international market record data only for duration of
30- 60 days”, said AWaDH Project coordinator, Dr. Suman Kumar. He said it generates an alert
when the temperature goes beyond a pre-set limit. The recorded data can be retrieved by
connecting the USB with any computer. The device has been developed under Technology
Innovation Hub – AWaDH (Agriculture and Water Technology Development Hub) and its Startup
ScratchNest. AWaDH is a Govt of India project. Prof. Kumar said that the device is certified with
ISO 13485:2016, EN 12830:2018, CE & ROHS.

 

Besides perishable items including vegetables, meat and dairy products it can also monitor the
temperature of animal semen during transit. “So far, such devices are being imported by India in
a massive quantity from other countries such as Singapore, Hong Kong, Ireland, and China,"
said Amit Bhatti, one of the founders and directors of ScratchNest. 

 

AWaDH Project Director, Professor Pushpendra P. Singh informed that IIT Ropar Technology
Innovation Hub is gearing for mass-production of AmbiTag. “The device will be made available
to all companies involved in COVID vaccine transportation from production facilities to the last
mile vaccination centers in the country at the production cost of Rs. 400. This device is our small
contribution to the Nation for coming out of the never-seen-before-pandemic and a push towards
the Atma Nirbhar Bharat”, said Prof. Singh. 
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DRUG THAT BLOCKS MULTIPLE CORONAVIRUS
VARIANTS IN MICE IDENTIFIED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

As seen here with microscopy, lung epithelial cells infected with SARS-CoV-2 (left, yellow) were
successfully treated with diABZI (right) by Penn Medicine researchers.   | Photo Credit:
www.pennmedicine.org

Scientists have identified a new drug which is highly effective in preventing severe COVID-19 in
mice infected with SARS-CoV-2, and could also treat other respiratory coronaviruses.

The findings, published in the journal Science Immunology, suggest that the drug diABZI
activates the body's innate immune response, the first line of defence against invading
pathogens.

"This paper is the first to show that activating an early immune response therapeutically with a
single dose is a promising strategy for controlling the virus, including the South African variant
B.1.351, which has led to worldwide concern," said Sara Cherry, a professor at the University of
Pennsylvania in the U.S.

"The development of effective antivirals is urgently needed for controlling SARS-CoV-2 infection
and disease, especially as dangerous variants of the virus continue to emerge," Cherry, the
senior author of the study, said.

The SARS-CoV-2 virus initially targets epithelial cells in the respiratory tract.

As the first line of defence against infection, the respiratory tract's innate immune system
recognises viral pathogens by detecting their molecular patterns. The researchers first sought to
better understand this effect by observing human lung cells infected with SARS-CoV-2 under the
microscope.

They found that the virus is able to hide, delaying the immune system's early recognition and
response.

The team predicted that it may be able to identify drugs that could set off this immune response
in the respiratory cells earlier and prevent severe SARS-CoV-2 infection.

To identify drugs that would block SARS-CoV-2 infection, the researchers screened 75 drugs
that target sensing pathways in lung cells.

They identified nine candidates that significantly suppressed infection by activating STING —
the simulation of interferon genes which plays an important role in innate immunity.

The team tested a newly-developed drug molecule called diABZI, which is currently being tested
in clinical trials to treat some cancers.

The researchers found that diABZI potently inhibits SARS-CoV-2 infection of diverse strains,
including variant of concern B.1.351, by stimulating interferon signalling. Interferons are a group
of signaling proteins made and released by host cells in response to the presence of several

https://www.thehindu.com/profile/photographers/www-pennmedicine-org/
https://immunology.sciencemag.org/content/6/59/eabi9007
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viruses.

The scientists tested the effectiveness of diABZI in transgenic mice that had been infected with
SARS-CoV-2. Because the drug needed to reach the lungs, diABZI was administered through a
nasal delivery. Mice treated with diABZI showed much less weight loss than the control mice,
and had significantly-reduced viral loads in their lungs and nostrils, and had increased cytokine
production.

The findings provide further support that diABZI stimulates interferon for protective immunity, the
researchers said. The study also offers promise that diABZI could be an effective treatment for
SARS-CoV-2 that could prevent severe COVID-19 symptoms and the spread of infection, they
added.
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BEST FROM SCIENCE JOURNALS: WHEN THE
SAHARA WAS GREEN
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Image for representative purposes only.   | Photo Credit: Reuters

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Published in PNAS

About 14,500 to 5,000 years ago, North Africa was green with vegetation and the period is
known as the Green Sahara or African Humid Period. Until now, researchers have assumed that
the rain was brought by an enhanced summer monsoon. Now, a study of pollen and leaf waxes
extracted from sediments have shown that there were two monsoon systems. "We have winter
rain on the northern margin of the Sahara, the monsoon on the southern margin, and between
the two areas an overlap of the two rain systems which provides rains there during both summer
and winter, albeit rather sparsely," explains first author Rachid Cheddadi in a release.

Published in JAMA Psychiatry

A genetic study of 8,40,000 people found that shifting sleep time earlier by just an hour
decreases risk of major depression by 23%. "We have known for some time that there is a
relationship between sleep timing and mood, but a question we often hear from clinicians is:
How much earlier do we need to shift people to see a benefit?" said senior author Celine Vetter
in a release. "We found that even one-hour earlier sleep timing is associated with significantly
lower risk of depression."

Published in Science Advances

A new study on Siberian jay, a group-living bird, showed that these birds have great trust in the
warning calls from members of their own group, but ignore calls from conspecifics in the
neighbouring territory. The researchers note that this finding is interesting as similar
mechanisms could have played a role in the formation of human languages and dialects.

Published in Optics

Researchers from Switzerland have developed a 3D fluorescence microscopy that can help
study the brain in high resolution. They tested on an adult mouse brain and noted that the
method effectively covered a field of view of about 1 centimeter.

Published in Current Biology

Just like humans, electric fish also take a small pause before communicating important news,
notes a new study. Lead author Bruce A. Carlson explains more in a release: "Human auditory
systems respond more strongly to words that come right after a pause, and during normal,
everyday conversations, we tend to pause just before speaking words with especially high-
information content. We see parallels in our fish where they respond more strongly to
electrosensory stimuli that come after a pause. We also find that fish tend to pause right before

https://www.thehindu.com/profile/photographers/Reuters/
https://www.thehindu.com/static/content/edm/science/index.html
https://www.pnas.org/content/118/23/e2024898118
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/2780428
https://advances.sciencemag.org/content/7/22/eaba2862
https://www.osapublishing.org/optica/fulltext.cfm?uri=optica-8-6-796&id=451449#articleBody
https://doi.org/10.1016/j.cub.2021.04.056
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they produce a high-frequency burst of electric pulses, which carries a large amount of
information."
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NANOROD BASED OXYGEN SENSOR WORKING AT
ROOM TEMPERATURE CAN SAVE LIVES IN PLACES
LIKE UNDERGROUND MINES, HIGHER ALTITUDES
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Indian Scientists have developed a nanorods-based oxygen sensor which works at room
temperature with assistance of UV irradiation and can detect oxygen gas concentrations in
places such as underground mines, at higher altitudes, inside aeroplanes and research labs.

Monitoring O2 concentration in very low ppm-level is of paramount importance, and a fast and
selective oxygen sensor working at room temperature can save lives in places like underground
mines, higher altitudes and improve the accuracy of numerous experiments being conducted in
research labs.

A team of scientists led by Dr S. Angappane, a Scientist at the Centre for Nano and Soft Matter
Sciences (CeNS), an autonomous research institute under the Department of Science &
Technology, Government of India, have fabricated a metal oxide semiconductor (MOS)
nanorods array-based oxygen sensor which works at room temperature with assistance of UV
irradiation and can detect broad ppm range of oxygen gas concentrations. They used titanium
oxide for the purpose and work, involving Hiran Jyothilal, Gaurav Shukla, Sunil Walia, and
Bharath SP led by Dr S. Angappane, published in the journal Materials Research Bulletin.

The team showed that the sensor gives the best sensitivity with low power consumption and
works at room temperature. The fabricated sensors exhibited response and recovery times of
around 3 sec and 10 sec, respectively, at 1000 ppm. The sensor works in oxygen concentrations
ranging from 25 ppm to 10 lakh ppm (100%) with good stability. The superior sensing property is
attributed to the enhanced electrical conductivity, excitons (combination of an electron and a
positive hole) created, and desorption of water molecules (released through surface) from the
sensor surface by UV irradiation, facilitating increased interaction of oxygen molecules with
chromium incorporated in titanium dioxide slanted nanorods array present in the sensor.

The CeNS team is further working on miniaturising the sensor and its electronics interfacing with
other gas sensors to fabricate a suitable electronic nose.
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Fig: (Top left) An oxygen sensor device used for sensing experiments, (Top right) A room
temperature sensing response plot of Cr-TiO2 based oxygen sensor device towards 1000ppm
O2, which showed the best sensitivity, (Bottom left) Sensitivity comparison plot of TiO2/Cr-TiO2
based oxygen sensor devices towards different ppm range of O2, (Bottom right) Selectivity plot

showing high sensitivity of TiO2/Cr-TiO2 based sensor devices towards O2.

 

Publication link: https://doi.org/10.1016/j.materresbull.2021.111324

 

For further details, Dr. S. Angappane (Email: angappane@cens.res.in) can be contacted.

*********************************************

SS/RP/ (DST Media Cell)

Indian Scientists have developed a nanorods-based oxygen sensor which works at room
temperature with assistance of UV irradiation and can detect oxygen gas concentrations in
places such as underground mines, at higher altitudes, inside aeroplanes and research labs.

Monitoring O2 concentration in very low ppm-level is of paramount importance, and a fast and
selective oxygen sensor working at room temperature can save lives in places like underground
mines, higher altitudes and improve the accuracy of numerous experiments being conducted in
research labs.

A team of scientists led by Dr S. Angappane, a Scientist at the Centre for Nano and Soft Matter
Sciences (CeNS), an autonomous research institute under the Department of Science &
Technology, Government of India, have fabricated a metal oxide semiconductor (MOS)
nanorods array-based oxygen sensor which works at room temperature with assistance of UV
irradiation and can detect broad ppm range of oxygen gas concentrations. They used titanium
oxide for the purpose and work, involving Hiran Jyothilal, Gaurav Shukla, Sunil Walia, and
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Bharath SP led by Dr S. Angappane, published in the journal Materials Research Bulletin.

The team showed that the sensor gives the best sensitivity with low power consumption and
works at room temperature. The fabricated sensors exhibited response and recovery times of
around 3 sec and 10 sec, respectively, at 1000 ppm. The sensor works in oxygen concentrations
ranging from 25 ppm to 10 lakh ppm (100%) with good stability. The superior sensing property is
attributed to the enhanced electrical conductivity, excitons (combination of an electron and a
positive hole) created, and desorption of water molecules (released through surface) from the
sensor surface by UV irradiation, facilitating increased interaction of oxygen molecules with
chromium incorporated in titanium dioxide slanted nanorods array present in the sensor.

The CeNS team is further working on miniaturising the sensor and its electronics interfacing with
other gas sensors to fabricate a suitable electronic nose.

 

 

Fig: (Top left) An oxygen sensor device used for sensing experiments, (Top right) A room
temperature sensing response plot of Cr-TiO2 based oxygen sensor device towards 1000ppm
O2, which showed the best sensitivity, (Bottom left) Sensitivity comparison plot of TiO2/Cr-TiO2
based oxygen sensor devices towards different ppm range of O2, (Bottom right) Selectivity plot

showing high sensitivity of TiO2/Cr-TiO2 based sensor devices towards O2.

 

Publication link: https://doi.org/10.1016/j.materresbull.2021.111324

 

For further details, Dr. S. Angappane (Email: angappane@cens.res.in) can be contacted.

*********************************************

SS/RP/ (DST Media Cell)
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DBT-NII RECEIVES TRADEMARK FOR INDIA’S FIRST
INDIGENOUS TUMOUR ANTIGEN SPAG9
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Cancer kills8.51 lakh people in India every year (International Agency for Research on
Cancer, 2020,Globocan). As per World Health Organization (WHO), one in 10 Indians will
develop cancer during their lifetime, and one in 15 will die of cancer. Therefore,  it is all the more
critical to make extraordinary breakthroughs and innovations for this deadly disease. To
successfully implement innovation newer modalities for cancer treatment, researchers at the
New Delhi-based National Institute of Immunology (NII), an Autonomous Institute of Department
of Biotechnology (DBT),and clinicians at Cancer Institute, Adyar, Chennai have been working
together to translate new scientific discoveries into improved care for cancer patients. Over the
past twodecades, this team has been engaged in translating breakthrough that promises to add
a highly potent weapon to the armoury against cancer especially employing targeted cancer
Immunotherapy. India's first indigenous tumour antigen SPAG9 was discovered by Dr Anil Suri
in 1998who is heading the Cancer Research Program at NII. In a recentdevelopment, 
theSPAG9 antigen has received the trademark ASPAGNIITM. Currently, ASPAGNIITM is being
used in dendritic cell (DC) based immunotherapy in cervical, ovarian cancer and will also be
used in breast cancer.

Immunotherapy is a new approach that exploits the body’s inner capability to put up a fight
against cancer. With this approach, either the immune system is given a boost, or the T cells are
“trained’’ to identify recalcitrant cancer cells and kill them. In this personalised intervention,those
patients expressing SPAG9 protein can be treated with DC-based vaccine approach. In DC-
based vaccine, patient’s cells called monocytes from their blood are collected and modified into
what are called dendritic cells. These dendritic cells are primed with ASPAGNIITM and are
injected back to the patient to help the ‘fighter’ cells, or T-cells, in the body to kill the cancer
cells. DC-based immunotherapy is safe, affordable and can promote antitumor immune
responses and prolonged survival of cancer patients.

The Department of Biotechnology has funded Cancer Research Program. Dr Anil Suri said, “we
are thankful to DBT for giving us the platform and the necessary support to work all these
years.”Dr Suri’s collaboratorDr. T Rajkumar, MD, DM, head of molecular oncology,is conducting
clinical trials in cervical cancer patients at Cancer Institute, Adyar, Chennai. Dr T Rajkumar has
been funded by the Department of Science and Technology, Government of India, to establish
the Centre for Cancer Immunotherapy and to undertake these cancer trials.Also,Dr Suri and Dr
T Rajkumar have been funded to undertake clinical trials using Dendritic cell-based vaccine in
75 recurrent/metastatic ovarian cancer stage IV patients employing ASPAGNIITM funded by the
India Council of Medical Research (ICMR). Further with the funding support of the Department
of Biotechnology in future, employing ASPAGNIITM, a phase 2 randomised controlled clinical
trial to evaluate the role of metronomic chemotherapy and dendritic cell vaccine in recurrent
hormone receptor-negative breast cancer will also be initiated at Cancer Institute, Adyar.

The ASPAGNIITM is a true example of translational cancer research and the Atmanirbhar Bharat



Page 16

cr
ac

kIA
S.co

m

spirit. It will eventually be helpful to patientsin India and the world. This will be a real morale
boost in affordable, personalised,and indigenous products for cancer treatment.

SS/RP/ (DBT)

Cancer kills8.51 lakh people in India every year (International Agency for Research on
Cancer, 2020,Globocan). As per World Health Organization (WHO), one in 10 Indians will
develop cancer during their lifetime, and one in 15 will die of cancer. Therefore,  it is all the more
critical to make extraordinary breakthroughs and innovations for this deadly disease. To
successfully implement innovation newer modalities for cancer treatment, researchers at the
New Delhi-based National Institute of Immunology (NII), an Autonomous Institute of Department
of Biotechnology (DBT),and clinicians at Cancer Institute, Adyar, Chennai have been working
together to translate new scientific discoveries into improved care for cancer patients. Over the
past twodecades, this team has been engaged in translating breakthrough that promises to add
a highly potent weapon to the armoury against cancer especially employing targeted cancer
Immunotherapy. India's first indigenous tumour antigen SPAG9 was discovered by Dr Anil Suri
in 1998who is heading the Cancer Research Program at NII. In a recentdevelopment, 
theSPAG9 antigen has received the trademark ASPAGNIITM. Currently, ASPAGNIITM is being
used in dendritic cell (DC) based immunotherapy in cervical, ovarian cancer and will also be
used in breast cancer.

Immunotherapy is a new approach that exploits the body’s inner capability to put up a fight
against cancer. With this approach, either the immune system is given a boost, or the T cells are
“trained’’ to identify recalcitrant cancer cells and kill them. In this personalised intervention,those
patients expressing SPAG9 protein can be treated with DC-based vaccine approach. In DC-
based vaccine, patient’s cells called monocytes from their blood are collected and modified into
what are called dendritic cells. These dendritic cells are primed with ASPAGNIITM and are
injected back to the patient to help the ‘fighter’ cells, or T-cells, in the body to kill the cancer
cells. DC-based immunotherapy is safe, affordable and can promote antitumor immune
responses and prolonged survival of cancer patients.

The Department of Biotechnology has funded Cancer Research Program. Dr Anil Suri said, “we
are thankful to DBT for giving us the platform and the necessary support to work all these
years.”Dr Suri’s collaboratorDr. T Rajkumar, MD, DM, head of molecular oncology,is conducting
clinical trials in cervical cancer patients at Cancer Institute, Adyar, Chennai. Dr T Rajkumar has
been funded by the Department of Science and Technology, Government of India, to establish
the Centre for Cancer Immunotherapy and to undertake these cancer trials.Also,Dr Suri and Dr
T Rajkumar have been funded to undertake clinical trials using Dendritic cell-based vaccine in
75 recurrent/metastatic ovarian cancer stage IV patients employing ASPAGNIITM funded by the
India Council of Medical Research (ICMR). Further with the funding support of the Department
of Biotechnology in future, employing ASPAGNIITM, a phase 2 randomised controlled clinical
trial to evaluate the role of metronomic chemotherapy and dendritic cell vaccine in recurrent
hormone receptor-negative breast cancer will also be initiated at Cancer Institute, Adyar.

The ASPAGNIITM is a true example of translational cancer research and the Atmanirbhar Bharat
spirit. It will eventually be helpful to patientsin India and the world. This will be a real morale
boost in affordable, personalised,and indigenous products for cancer treatment.
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EMERGENCE OF ORDER FROM CHAOS IN TURBULENT
SYSTEMS AND BOSE-EINSTEIN CONDENSATION
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Danger zone: Thermoacoustic instability can affect the guidance and control system of rockets
and lead to mission failures, says R.I. Sujith.  

An important phenomenon studied in aerospace engineering is the emergence of order from
chaos in turbulent systems that leads to detrimental large amplitude fluctuations. Examples of
this include aeroelastic flutter as observed in the wings of aircraft and thermoacoustic
instabilities in rocket combustors, both of which can lead to the breaking down of the system.
For this reason, it is important to be able to predict and understand such happenings and avoid
them.

At R.I. Sujith’s lab in the Department of Aerospace Engineering of IIT Madras, this phenomenon
has been studied for years. As he succinctly explains: Thermoacoustic instability, which
comprises self-sustained large amplitude periodic oscillations, can overwhelm the thermal
protection system in combustion chambers, cause damage to structural parts such as turbine
blades, or even affect the guidance and control system of rockets and lead to mission failures.

An oft-quoted example of this is the failure during testing of the F-1 engine in the Apollo rocket.
Initially, every time they tested the rocket, the engine would get into this instability and explode.
They later introduced baffles that disrupted the interactions between the flames and that
between the flames and the combustion chamber giving the engine the desired stability.

In a combination of theory and experiment, Prof. Sujith and his student Shruti Tandon have
come up with an understanding of the emergence of order in chaotic systems by drawing an
analogy with a phenomenon widely studied in quantum statistical physics – Bose-Einstein
condensation (BEC). In BEC, Bosons, which are elementary particles having spins that take
integer values, such as 0, 1 or 2, condense to the lowest energy level when temperature is taken
to very low values. The group has shown an analogous condensation taking place in the case of
order emerging from chaos in turbulent systems.

To understand this, take the concept of phase space – an dynamic imaginary space where a
particle is represented by its position and momentum at every instant of time. The acoustic
dynamics of the combustor is represented as a trajectory moving in this imaginary space.

During chaotic movement, there are several possible orbits, and so even as the trajectory moves
towards one orbit, it is attracted to a different orbit, and therefore does not stick to any one orbit.

However, as the parameter is tuned and the system makes a transition towards order, the
number of orbits is reduced and therefore, the trajectory gets caught in a few stable orbits. The
researchers label this process a type of “condensation.”

“In the current work we have provided a novel perspective to study the transformation of the
phase space structure with transition from chaos to order using analogy with Bose-Einstein
Condensation,” says Ms Tandon, a dual degree student in the department.

“The next step would be to use statistics of Bosons, namely, tools from statistical mechanics that
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are used to study Boson particles and Bose-Einstein condensation, to quantify the
transformations in the topology of the phase space,” she adds.

The paper that draws out the analogy is published in the journal Chaos. “Using measures from
cycle networks and using analogy with BEC we were able to develop ‘early warning indicators’
that identify the onset of intermittency and hence forewarn the occurrence of thermoacoustic
instability in the combustor,” says Prof Sujith, who is the D. Srinivasan Chair Professor in the
department.

“In future, we would like to also analyse the spatio-temporal data from the perspective of BEC
transition; thus, develop strategies to prevent the condensation transition and thus mitigate such
instabilities,” he adds.
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HOW TO RECOVER FROM A SPINAL CORD INJURY
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Spotlight on recovery: A high-resolution image of the treated spinal cord.  

A violent fall, a vehicular accident, or a sports injury can sometimes damage the spinal cord and
brain leading to paralysis and other life-threatening health problems. The nerve fibres that carry
important information are unable to regrow, leading to irreversible damage. Using novel
bioinformatics frameworks and screening platforms, researchers have now identified a new gene
combination that can help enhance the growth of nerve fibres after an injury.

It is well known that mammals including humans show a high capacity for brain and spinal cord
regeneration but only during young ages. The researchers set out to decode why and how
young neurons respond so well to injury. They studied a class of genes called transcription
factors. They identified a particular combination of genes KLF6/Nr5a2 that when expressed lead
to enhanced growth of nerve fibres following injury. The results were published last month in
Nature Communications.

Ishwariya Venkatesh, the first and co-corresponding author of the paper explains: “If you think
about growth after an injury, it is very similar to developmental growth that happens during the
early embryonic stages. Inside the neuron, when you want an axon or nerve fiber to grow, there
are networks of genes that work together. Between embryonic day 18 to about a week after
birth, these genes are still on because they're helping the axons grow. So, if an injury occurs
during this period, the genes quickly deploy these networks to repair. But a week after birth,
these genes are no longer active because active developmental axon growth has ended and
they are no longer needed.” She was a Research Assistant Professor at Marquette University
when the paper was published.

“So, if we are able to turn back these gene networks in response to an injury, then we have a
chance for high regenerative success. We're trying to artificially reboot those gene programs
and trying to coax an older neuron to switch back to a younger, growth-competent state. And we
do that by manipulating transcription factors that simultaneously regulate the expression of
hundreds of growth-relevant genes because we can't go in and tweak the expression of
individual genes,” she adds.

When asked if there is any evolutionary basis for these genes losing their program when we are
adults she explains: “There could be a couple of reasons. One is we gave up or traded the ability
to regenerate because even if these axons do regenerate, the chances of them reintegrating into
a functional circuit in a complex system like the mammalian system is trickier. I also speculate
that the longer the distance the axons have to grow, the more guidance errors can happen, and
they can synapse onto the wrong targets leading to unintended behavioral outcomes.”

The team adds that these findings can open up avenues to discover additional groups of
transcription factors with stronger reprogramming abilities to ultimately allow us to fully revert an
older neuron into a younger growth-competent state following injury. These findings also hold
promise as a novel molecular strategy for the treatment of human spinal cord injuries in the
future.

“We are continuing with pre-clinical tests of Klf6/Nr5a2, for example confirming the genes are
still effective when delivered in the chronic injury state, many months after the initial damage.
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This information is critical for individuals now living with spinal injury,” adds Murray G.
Blackmore, Associate Professor at Marquette University and co-corresponding author in an
email to The Hindu.
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‘Mortality rate is almost double’

Dr. Gagandeep Kang, Professor of Microbiology at CMC Vellore explains the implications of the
changes made in the midst of the second wave.
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WEEKLY BYTES
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Image used for representation purpose.  

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Earlier this year, SpaceX bought two oil rigs in the Port of Brownsville, Texas, with a plan to
convert them into floating launch pads for the Starship. SpaceX CEO Elon Musk on Monday
confirmed the company has started building one of the floating spaceports that may be launch-
ready in 2022. “Ocean spaceport Deimos is under construction for launch next year,” Musk
wrote on Twitter. The spaceports have been named after the two moons of Mars, Deimos and
Phobos. SpaceX is building the Starship to carry both crew and cargo to Earth orbit, the Moon,
Mars and beyond. It also plans to use the Starship and floating spaceports for hypersonic travel
around Earth. Sometime in the future “Starship will be capable of taking people from any city to
any other city on Earth in under one hour,” according to the aerospace firm. In another space
update, NASA announced plans to launch two missions to Venus between 2028 and 2030, its
first in decades, to study the atmosphere and geologic features of Earth’s so-called sister planet.

Fujifilm corporation on Wednesday said that it became aware of a possible ransomware attack
in the late evening of June 1. Two days later, the firm confirmed it and said the impact of the
unauthorised access is confined to a specific network in Japan. “A special Task Force, including
external experts, was immediately established, and all networks and servers were shut down to
determine the extent and the scale of the issue,” the Japanese company said in a statement.
“Starting today [June 4], with a clear understanding of the extent of the impact, we have begun
to bring the network, servers, and computers confirmed safe back into operation.” The Japanese
multinational conglomerate is the latest victim of a cyberattack amid a growing number of
ransomware attacks that have become a major cause of concern for organisations across the
globe. This week, a ransomware attack on the world’s largest meat processing company
disrupted production around the world just weeks after a similar incident shut down a U.S. oil
pipeline.

Twitter on Thursday said it is partnering with organisations committed to tackling climate change
and making it easier to find credible climate information from global experts. The micro-blogging
platform is collaborating with organisations like Earth Day Network, UN Environment
Programme, UN Framework Convention on Climate Change, Greenpeace, Voice for the Planet,
Let Me Breathe, WWF, 350.org, and FridaysForFuture. Also, starting this week, users can follow
the Climate Change Topic to find personalised conversations about climate change, including
Tweets from environmental and sustainability organisations, environmental activists, and
scientists, it noted. In a separate development, Twitter resumed accepting requests for its
verification programme after pausing it due to an overflow of requests. In another update, Twitter
unveiled its new subscription-based service that will grant users access to exclusive features,
including one to undo a published tweet within 30 seconds of posting.

Microsoft on Wednesday said it is expanding the Airband Initiative to U.S. cities that face some
of the largest broadband gaps among racial and ethnic minorities, specifically Black and African
American communities. The initiative was launched four years ago to improve broadband
access in rural areas. “Our approach focuses on providing access to affordable broadband,
devices and digital skilling tools and resources in eight cities, including aiding in the digital
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transformation of the institutions that support these communities,” Vickie Robinson, General
Manager, Airband Initiative, said in a blog post. The initiative will be extended to communities in
Atlanta, Cleveland, Detroit, El Paso, Los Angeles, Memphis, Milwaukee and New York City.
Federal Communications Commission claims that more than 14.5 million people in the U.S. do
not have broadband access. This week, Morgan Stanley and Microsoft announced a cloud
partnership to support the former’s digital transformation and push the financial services industry
forward.

Mozilla on Tuesday released a redesigned version of Firefox with a modern and cleaner look to
offer users a fresh new web experience. The browser’s tabs are now bigger and float neatly
above the toolbar. “We detached the tab from the browser to invite you to move, rearrange and
pull-out tabs into a new window to suit your flow, and organise them so they’re easier for you to
find,” Mozilla noted in a blog post. The menus are streamlined with labels that are clear and
easier to understand, and fewer icons for better navigation. The browser also got a new
simplified toolbar, and consolidated panels for notifications like microphone and camera
permissions, enabling users to get to all their web calls and meetings with fewer clicks. The
redesigned version of Firefox, which also improves privacy protection in Private Browsing mode,
is available for desktop and mobile devices. Next year, Google plans to phase out technology in
its Chrome browser that lets other companies track users' web browsing. Here’s how brands
may target ads after the death of browser cookies.

Samsung on Thursday unveiled two new Galaxy Book devices, expanding its PC line-up. The
Galaxy Book Go series is powered by the Qualcomm Snapdragon 7c Gen 2, with optional LTE
connectivity, and the Galaxy Book Go 5G powered by the Qualcomm Snapdragon 8cx Gen 2
5G, promises to deliver lightning-fast 5G connectivity speeds. The Galaxy Book Go series
features a 14-inch FHD display, 720p HD camera, 180-degree folding hinge, Dolby Atmos for
rich soundscape, 4GB or 8GB (LPDDR4X) RAM, 64GB or 128GB (eUFS) storage, 42.3 Watt-
hour battery, and builds on Windows 10 experiences with the benefit of instant boot speeds,
allowing users to open it and immediately use their PC. The Galaxy Book Go Wi-Fi and LTE
versions will be available from June in select markets starting at $349 (about  25,400), while the
Galaxy Book Go 5G will be available later this year, Samsung noted. In another gadget update,
Alienware, a favourite among the gaming community, expanded its product portfolio with the
launch of new X-Series gaming laptops.

You can read more at thehindu.com/technology
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FDA CONDITIONALLY APPROVES CONTROVERSIAL
ALZHEIMER’S DRUG
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The U.S.’s pharma regulator, the Food and Drug Administration (FDA), made a much
anticipated ruling on Monday, in conditionally approving the use of an Alzheimer’s drug, called
aducanumab, the first such approval since 2003. The drug, which goes by the brand name
Aduhelm, has been granted ‘accelerated approval’, meaning it will need to verify expected
clinical benefits in a new trial.

The drug’s approval had become controversial, with growing pressure from those impacted by
the debilitating degenerative brain disease on one hand and opposition from many in the
scientific community who were not convinced that the drug had demonstrated efficacy in trials,
on the other. The FDA’s conditional approval on Monday took account of this.

On Monday, Patrizia Cavazzoni, director of the FDA’s Center for Drug Evaluation and Research,
wrote on the organisation’s website that “the data included in the applicant’s submission were
highly complex and left residual uncertainties regarding clinical benefit.”

Aducanumab is based on the amyloid hypothesis of the disease — that plaques made of beta
amyloid peptide (a type of protein) form in the patients brain leading to cognitive decline and
problems with thinking. The drug supposedly binds to beta amyloid molecules and removes
them. The drug, a monoclonal antibody, is given monthly via injection to patients who suffer from
early stages of Alzheimer’s.

‘No strong evidence’

The drug, developed by Biogen, a Cambridge (Massachusetts)-based company and Eisai Co., a
Japanese company, was pulled out of two trials in 2019 after it was thought not to be working. In
October of last year, Biogen said a high dose of the drug slightly slowed cognitive decline.

A panel of experts — not part of the FDA — had ruled last November that the drug did not show
“strong evidence” of working. Their decision was non-binding on the FDA. Other scientists and a
think tank had said safety concerns around the drug did not outweigh any possible benefits, the
New York Times reported.

“The late-stage development program for Aduhelm consisted of two phase 3 clinical trials. One
study met the primary endpoint, showing reduction in clinical decline. The second trial did not
meet the primary endpoint. In all studies in which it was evaluated, however, Aduhelm
consistently and very convincingly reduced the level of amyloid plaques in the brain in a dose-
and time-dependent fashion. It is expected that the reduction in amyloid plaque will result in a
reduction in clinical decline,” Ms. Cavazzoni wrote on Monday.
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SCIENTISTS SAVING ENDANGERED SALMON GET
HELP FROM GENE-SLICING TOOL
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Emily Funk, an associate specialist at the University of California Davis, collects a mucus
sample from a Chinook salmon to determine its exact species while on a research vessel on the
San Joaquin River off Antioch, California, U.S., May 25, 2021.   | Photo Credit: REUTERS

A gene-editing tool that has led to new cancer therapies and a rapid test for COVID-19 is now
helping scientists find endangered species of salmon in the San Francisco Bay.

The CRISPR-based Sherlock tool can identify four types of Chinook salmon, including
Sacramento winter-run and Central Valley spring-run, which are both protected under the federal
Endangered Species Act.

"The Chinook are a great fit actually because all of the runs, more or less, look the same," said
Andrea Schreier, an adjunct associate professor at the University of California Davis and
coauthor of a study published last year in Molecular Ecology Resources that examined using
this genetic identification on the endangered Delta smelt.

"They're visually very similar and the current method we have to identify the different types is
based on what length they are at a particular age and it's not very accurate."

Sherlock, which stands for Specific High-sensitivity Enzymatic Reporter Unlocking, identifies the
fish using their genomic sequence. Researchers begin by taking swabs of mucus from the fish
and combining with reagents that will glow if certain snippets of DNA are present. The battery-
powered fluorescent reader gives results in 30 minutes, ideal for field research.

By identifying the species, researchers believe they can better monitor population sizes and
habitats.

With extreme drought gripping California, some rivers are too warm for the salmon to survive,
forcing the state to truck 17 million young fish to the San Francisco Bay from hatcheries.

Emily Funk, an associate specialist who joined the team in July 2020, said the conservation
angle drew her to the project. "I think it's important to preserve our ecosystems," she said. "I
hope we can save the fish in our oceans."

Melinda Baerwald, an environmental program manager with the California Department of Water
Resources and coauthor of the study, plans to deploy the technology at water pumping stations,
which can impact endangered species.

"You don't have to wait for weeks or in some cases months to find out the answer to if you're
impacting an endangered or threatened species," she said, adding that they currently have to
drive an hour and a half to a lab to confirm the identity of a species. "Instead, you can find out at
the moment that you're actually interacting with that species if you are affecting it."
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The authors also suggest that the lines could be contemporary with the neighbouring memorial
stones
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CCMB SCIENTISTS DISCOVER NEW ENZYME FOR
CELL STABILITY
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Centre for Cellular and Molecular Biology  

The Centre for Cellular and Molecular Biology (CCMB) scientists here have discovered an
enzyme that helps maintain the stability and integrity of cell walls in bacteria such as Escherichia
coli .

Named ‘LdtF’, the enzyme plays a vital role in the formation of covalent linkages between the
bacterial outer membrane and an inner polymer layer that protects bacteria from environmental
stress. This study will help understand the fundamental bacterial cell wall biology and identify
alternate drug targets for the development of new antimicrobials.

Cell wall of gram-negative bacteria has an outer membrane and an inner membrane.
Sandwiched between these two membranes is a layer of ‘peptidoglycan’, a polymer of amino
acids and sugars that form a protective layer. A lipoprotein is known to link the outer membrane
to the layer of peptidoglycan. But, how the linkages between the lipoprotein and peptidoglycan
are modified is not known.

CCMB scientists led by Manjula Reddy studied the cell wall biology of a well-studied strain of E.
coli u sing genetic and biochemical approaches to identify ‘LdtF’ which could cleave the
lipoprotein from the peptidoglycan. Absence of this LdtF enhanced growth defects and increased
the peptidoglycan-lipoprotein linkages in the bacteria.

The presence of this enzyme, however, decreased the levels of peptidoglycan-bound
lipoprotein, suggesting its role in modulating the peptidoglycan-lipoprotein linkages. Such LdtF-
mediated modulation of the cell wall gives bacteria flexibility and a survival advantage in
fluctuating environmental conditions, said Dr. Reddy. The research finding has been featured in
the latest Nature India magazine.

LdtF-mediated modulation of the cell wall gives bacteria flexibility and a survival
advantage in fluctuating environmental conditions.

Manjula Reddy,

Scientist.
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BEST FROM SCIENCE JOURNALS: DECODING
NORTHERN LIGHTS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

In this Friday, March 9, 2012 photo, an aurora borealis swirls in the sky over the Yukon River
village of Ruby, Alaska   | Photo Credit: AP

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Published in Nature Communications

Aurora borealis, also known as northern lights, is phenomenon that has been studied for
decades. Now, a new paper has decoded its origin. The researchers note that interaction
between electrons and Alfvén waves (a type of electromagnetic wave) plays an important role.

Published in PNAS

Decoding a meteorite that fell near Jaipur in 2017

Every year thousands of meteorites land on the Earth. By studying over 10,000 different
meteorites that represent the past 500 million years, researchers have now described the major
collision events Earth has witnessed. "Future impact from even a small asteroid for example in
the sea close to a populated area could lead to disastrous outcomes. This study provides an
important understanding that we can use to prevent this from happening; for example, by
attempting to influence the trajectory of rapidly approaching celestial bodies," explains
corresponding author Birger Schmitz in a release.

Published in Cell Reports

Planning to learn a new skill? Take short breaks from practice, says a new study. The team
studied the brain waves of right-handed volunteers when they learnt to type with their left hand.
They saw that memory was strengthened after a rest phase. "Our results support the idea that
wakeful rest plays just as important a role as practice in learning a new skill. It appears to be the
period when our brains compress and consolidate memories of what we just practiced," said
senior author Leonardo G. Cohen in a release.

Published in PNAS

Turbulent winds and gusts are known to influence the flight of birds and a new study has pointed
out that golden eagles (Aquila chrysaetos) flying in the wild, maybe using this turbulence to their
advantage. By studying wind speed data and eagle’s accelerations the team notes that there
may be a linear relationship between the two. Understanding this in detail can help us design
aircraft that can fly in turbulent environments.

Published in Science

Two new studies in mice have found out the origin of immune cells that surround the brain and
spinal cord. The immune cells are “supplied not from the blood, but by the adjacent skull and
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vertebral bone marrow,” notes the study. “Understanding where these cells come from and how
they behave is a critical part of understanding the basic mechanisms of neuro-immune
interactions, so we can design new therapeutic approaches for neurological conditions
associated with inflammation,” said one of the authors Jonathan Kipnis in a release.

Our code of editorial values

Please enter a valid email address.

It is well known that mammals including humans show a high capacity for brain and spinal cord
regeneration but only during young ages.
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EXPLAINED
Relevant for: Science & Technology | Topic: IT, Internet and Communications

The major websites were inaccessible due to an issue with the content delivery network (CDN)
of Fastly, an American cloud computing service provider.   | Photo Credit: Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

On Tuesday, a number of websites including Amazon, Reddit, BBC, New York times, Guardian,
Financial Times, and Reddit became unavailable. All users could see was a ‘503 error’, meaning
the browser was not able to access the server.

These major websites were inaccessible due to an issue with the content delivery network
(CDN) of Fastly, an American cloud computing service provider. Fastly said it was investigating
the impact of its CDN services and an hour later, it applied a fix. But what is CDN and why is it
important for functioning of the Internet?

Dr. Corinne Cath-Speth, a P.H.D from The Oxford Internet Institute explained on Twitter the role
of the content delivery network and cloud service providers like Fastly.

The internet was built as a peer-to-peer network that enables each user to request and access
content on a peer’s computer, which acts as a server hosting that particular content.

However, the requested content on the hosting server can be far away and will take longer to
load. The size of the world and the physical limits of the cables and wires restricts connectivity.

People connect to websites and applications from different parts of the world to access content.
If a website’s servers are based in New York city for example, people farther from it will
experience slower content delivery than those within the city. This creates inconsistency in user
experience. Content Delivery Network, or CDN, solves this problem of delayed content.

CDN delivers content from the website to users in different geographies in a quick, reliable,
secure and efficient way. It is made up of a distributed group of servers in different locations.
This allows major websites to keep a copy of their website closer to the customers.

The CDN server closest to a user is termed as an edge server. Whenever a user requests
content, they are connected to the closest edge server for fast delivery and improved user
experience. Many platforms today keep their geographically relevant data closer to where it is
consumed for this very reason.

Today, a large web traffic passes through CDNs. CDNs also help protect companies against
traffic spikes and malicious attack such as Distributed Denial of Service (DDOS) attacks.

However, when a major CDN provider such as Fastly fails, multiple websites are affected. As
requests to CDN hosted content were not serviceable, major websites went down.

This is not the first instance of CDNs causing many websites to go down. In 2020, issues with
another CDN provider, Cloudflare, hit Discord, Shopify and few companies. These outages are
an example for centralisation of internet in the hands of few.

https://www.thehindu.com/profile/photographers/Reuters/
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Dr.Corinne reckons that this market is relatively small and each company serves a large number
of clients.

"This means that a technical hiccup in a single company can have huge ramifications," she said.
"This in turn--raises major questions about the dangers of (power) consolidation in the cloud
market & the unquestioned influence these often invisible actors have over access to
information."
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“Ever since I was five years old, I’ve dreamed of travelling to space. On July 20th, I will take that
journey with my brother. The greatest adventure, with my best friend,” Bezos wrote in an
Instagram post.

Apple's video and audio chat app, FaceTime, adds the ability to schedule calls with multiple
attendees and making the software compatible with Android and Windows devices.
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CHIME TELESCOPE YIELDS UNPRECEDENTED
RESULTS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Scientists with the Canadian Hydrogen Intensity Mapping Experiment (CHIME) Collaboration,
who include researchers at the Pune-based Tata Institute for Fundamental Research (TIFR) and
the National Centre for Radio Astrophysics (NCRA), have assembled the largest collection of
fast radio bursts (FRBs) in the telescope’s first FRB catalogue.

While catching sight of an FRB is considered a rare thing in the field of radio astronomy, prior to
the CHIME project, radio astronomers had only caught sight of around 140 bursts in their scopes
since the first FRB was spotted in 2007.

FRBs are oddly bright flashes of light, registering in the radio band of the electromagnetic
spectrum, which blaze for a few milliseconds before vanishing without a trace. These brief and
mysterious beacons have been spotted in various and distant parts of the universe, as well as in
our own galaxy. Their origins are unknown and their appearance is highly unpredictable.

But the advent of the CHIME project — a large stationary radio telescope in British Columbia,
Canada — has been a game-changer and has nearly quadrupled the number of fast radio bursts
discovered to date. With more observations, astronomers hope soon to pin down the extreme
origins of these curiously bright signals.

The telescope has detected a whopping 535 new fast radio bursts in its first year of operation
itself, between 2018 and 2019.

“Before CHIME came along, different telescopes had observed a handful of FRBs each, but with
their own selection criteria and software. But now, with the help of CHIME, we can observe a
large swathe of the sky round the clock and were able to detect FRBs at an unprecedented rate.
We could gather the first large sample of FRBs with a single instrument and a single, well-
understood selection criteria which is allowing us to get a far better understanding of the
properties of the FRBs as a population,” said CHIME/FRB member Shriharsh Tendulkar, also a
faculty member at the TIFR-NCRA.

The new catalogue significantly expands the current library of known FRBs, and is already
yielding clues as to their properties. For instance, the newly discovered bursts appear to fall in
two distinct classes: those that repeat, and those that don’t. Scientists have identified 18 FRB
sources that burst repeatedly, while the rest appear to be one-offs.

When the scientists mapped their locations, they found the bursts were evenly distributed in
space, seeming to arise from any and all parts of the sky. From the FRBs that CHIME was able
to detect, the scientists calculated that bright fast radio bursts occur at a rate of about 800 per
day across the entire sky — the most precise estimate of FRBs overall rate to date.

The first FRB catalogue is to be presented later this week at the American Astronomical Society
Meeting.

Mr. Tendulkar said that observations showed that the repeaters looked different, with each burst
lasting slightly longer and emitting more focused radio frequencies than bursts from single, non-
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repeating FRBs.

“We find that repeaters emit bursts of longer duration with the radiation being detected in a
narrower range of frequencies compared to the one-off FRBs. These differences strongly
suggest that emission from repeaters and non-repeaters is generated either by different physical
mechanisms or in different astrophysical environments,” said Pragya Chawla, a Ph.D. candidate
at McGill University and a member of the CHIME team.

CHIME comprises four massive cylindrical radio antennas, roughly the size and shape of
snowboarding half-pipes, located at the Dominion Radio Astrophysical Observatory, operated by
the National Research Council of Canada in British Columbia. The telescope receives radio
signals each day from half of the sky as the Earth rotates.

While most radio astronomy is done by swivelling a large dish to focus light from different parts
of the sky, CHIME stares, motionless, at the sky, and focuses incoming signals using a
correlator — a powerful digital signal processor that can work through huge amounts of data, at
a rate of about seven terrabytes per second, equivalent to a few per cent of the world’s Internet
traffic.

“Digital signal processing is what makes CHIME able to reconstruct and ‘look’ in thousands of
directions simultaneously. That is what helps us detect FRBs a thousand times more often than
a traditional telescope,” says Kiyoshi Masui, Assistant Professor of Physics at the
Massachusetts Institute of Technology (MIT), who will lead the group’s conference presentation
at the American Astronomical Society Meeting.

For each of the 535 FRBs that CHIME detected, Professor Masui and his colleagues measured
its dispersion and found that most bursts likely originated from far-off sources within distant
galaxies.

The fact that the bursts were bright enough to be detected by CHIME suggests that they must
have been produced by extremely energetic sources, he said. As the telescope detects more
FRBs, scientists hope to pin down exactly what kind of exotic phenomena could generate such
ultra bright, ultra fast signals.

According to Professor Masui, the scientists plan to use the bursts, and their dispersion
estimates, to map the distribution of gas throughout the universe.

Our code of editorial values

Please enter a valid email address.

The study was carried out by researchers from National Institute of Virology, ICMR and Bharat
Biotech.
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A NEW PROTOCOL TO TRANSFER DATA OVER THE
INTERNET

Relevant for: Science & Technology | Topic: IT, Internet and Communications

Fastly said the new internet protocol QUIC improves speed and security of data transfer   |
Photo Credit: Special Arrangement

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

A new data transmission protocol could replace Transmission Control Protocol (TCP), the most
commonly used method to send and receive Internet traffic.

Fastly, an internet infrastructure company, says the new internet protocol QUIC improves speed
and security of data transfer, and has a faster recovery mechanism.

"The internet transport ecosystem has been ossified for decades now, and QUIC breaks out of
this ossification," said Jana Iyengar, one of the designers of QUIC and an engineer from internet
infrastructure company, Fastly. "QUIC is poised to lead the charge on the next generation of
internet innovations."

Starting as an experiment at Google, QUIC was later developed through a collaborative and
standardisation process at the Internet Engineering Task Force (IETF). IETF sets standards for
the global network, and published QUIC as a standard last week.

The protocol reduces the latency of Google Search responses by 8% on desktops and around
4% on mobiles, Google said in a research paper published in 2017. It also reduces buffering
time of a YouTube video by 18% for desktop users and around 15% for mobile users.

TCP, a standard that dates back to the internet of 1974, governs the transfer of data across the
Internet between different computing devices. It also helps to recover lost data packets.

Also Read | Guardian, NYT, Reddit websites go down in massive Internet outage
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“Ever since I was five years old, I’ve dreamed of travelling to space. On July 20th, I will take that
journey with my brother. The greatest adventure, with my best friend,” Bezos wrote in an
Instagram post.

Apple's video and audio chat app, FaceTime, adds the ability to schedule calls with multiple
attendees and making the software compatible with Android and Windows devices.
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U.K. COMPETITION WATCHDOG SECURES GOOGLE
COMMITMENTS ON THIRD-PARTY COOKIES

Relevant for: Science & Technology | Topic: IT, Internet and Communications

Third-party cookies are used by digital advertisers to personalise and target advertising.   |
Photo Credit: Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Britain's competition regulator said on Friday it had secured commitments from Google about
the tech giant's proposal to remove third-party cookies from its Chrome browser.

The Competition and Markets Authority (CMA) said the commitments were a result of action it
launched against the U.S. company in January following concerns that its proposals could
restrict competition in digital advertising.

Third-party cookies are used by digital advertisers to personalise and target advertising.

Google had said its new technology - called the Privacy Sandbox - would allow users to receive
relevant advertising without being tracked on an individual level.

Also Read | Google’s new ad tracking tech to be blocked by WordPress

The company said on Friday it had welcomed the opportunity to work with a regulator on its
initiative with the aim of reconciling privacy and competition concerns.

"Today we are offering a set of commitments — the result of many hours of discussions with the
CMA and more generally with the broader web community — about how we'll design and
implement the Privacy Sandbox proposals and treat user data in Google's systems in the years
ahead," the company said in a blog post.

It said there would be no data advantage for Google advertising products under its proposals,
and its advertising products or own sites would not have preferential treatment.

The CMA said it would now consult on the commitments.
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Bengio is expected to lead a new AI research unit at Apple under John Giannandrea, senior vice
president of machine learning and AI strategy, two people familiar with the matter said.
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IN PHOTOS: ROVER LEAVES 'CHINA'S IMPRINT' ON
MARS

Relevant for: Science & Technology | Topic: Space Technology & related matters

The lander of the Tianwen-1 mission, captured on the surface of Mars by Chinese rover
Zhurong, is seen in this image released by China National Space Administration (CNSA) on
June 11, 2021.   | Photo Credit: CNSA VIA REUTERS

The dusty, rocky Martian surface and a Chinese rover and lander bearing small national flags
were seen in photos released on Friday that the rover took on the red planet.

The four pictures released by the China National Space Administration also show the upper
stage of the Zhurong rover and the view from the rover before it rolled off its platform.

Zhurong placed a remote camera about 10 meters from the landing platform, then withdrew to
take a group portrait, the CNSA said.

China landed the Tianwen-1 spacecraft carrying the rover on Mars last month after it spent
about three months orbiting the red planet. China is the second country to land and operate a
spacecraft on Mars, after the United States.

The orbiter and lander both display small Chinese flags and the lander has outlines of the
mascots for the 2022 Beijing Winter Olympics and Paralympics.

The six-wheeled rover is surveying an area known as Utopia Planitia, especially searching for
signs of water or ice that could lend clues as to whether Mars ever sustained life.

At 1.85 meters in height, Zhurong is significantly smaller than the U.S.’s Perseverance rover
which is exploring the planet with a tiny helicopter. NASA expects its rover to collect its first
sample in July for return to Earth as early as 2031.

In addition to the Mars mission, China’s ambitious space program plans to send the first crew to
its new space station next week. The three crew members plan to stay for three months on the
Tianhe, or Heavenly Harmony, station, far exceeding the length of any previous Chinese
mission. They will perform spacewalks, construction and maintenance work and carry out
science experiments.

Subsequent launches are planned to expand the station, send up supplies and exchange crews.
China has also has brought back lunar samples, the first by any country’s space program since
the 1970s, landed a probe and rover on the moon’s less explored far side.
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The study was carried out by researchers from National Institute of Virology, ICMR and Bharat
Biotech.
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MONKEYS POOP ‘ROTTEN’ FRUIT TREE THAT’S NEW
TO SCIENCE
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Fruit and leaves of Garcinia sibeswarii, new to science.   | Photo Credit: SPECIAL
ARRANGEMENT

Monkeys have pooped a “rotten” but potentially nutrient-rich fruit tree for the world of science to
record from Assam.

People in the vicinity of the 900.03-hectare Dulang Reserve Forest in the State’s Lakhimpur
district have invariably avoided the gela thekera unlike similar sour fruits used in an array of
traditional dishes and as chutney or a cooling drink in the summers. Gela in Assamese means
putrid, spoilt or rotten.

But monkeys relish the bitterish sour wild fruit that humans find repulsive.

An Assam Forest Department officer and three scientists have found that monkeys are key to
the propagation and survival of the gela thekera they named Garcinia sibeswarii, a species new
to science.

“The fruit is seldom consumed by the local people. But primates such as the rhesus macaque
and the rare Assamese macaque in the reserve forest devour the fruits at maturity,” southern
Assam circle’s Chief Conservator of Forest Jatindra Sarma said.

He is one of the authors of the study on Garcinia sibeswarii, named after his father Sibeswar
Sarma, published in the latest edition of New Zealand-based journal Phytotaxa. The other
authors are Peerumuhammed Subaida Shameer and Narayanan Nair Mohanan of
Thiruvananthapuram’s Jawaharlal Nehru Tropical Botanic Garden, and Ajima Begum of New
Delhi’s National Institute of Plant Genome Research.

“The natural regeneration of Garcinia sibeswarii is primarily from the faeces of the primates as
the seeds of the fruit the monkeys feast on remain undigested,” Mr. Sarma, who studied the
plant during his stint with the Forest Department’s northern Assam circle, told The Hindu.

The genus Garcinia is represented in India by 44 species and five varieties, all except six
species occurring in the wild. The northeast, comprising eight States, hosts 17 of these species,
of which two are endemic.

The researchers had during a February trip to Dulang found some 500 Garcinia sibeswarii plants
ranging from saplings to mid-sized trees. The plant is dioecious (having the male and female
reproductive organs in separate individuals), evergreen, and grows up to 10 metres in height.

Dulang is a semi-evergreen forest at elevations from 100 to 300 metres above mean sea level.

“This new species is allied to Garcinia celebica that is central to Malesia (region straddling the
Equator and the boundaries of the Indo-Malayan and Australasian realms). It is a potential
candidate for crop improvement programmes of the Garcinia species,” Mr. Sarma said.
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Garcinia is an important source of the anti-obesity phytochemical hydroxy citric acid, kokum
butter, oleoresins, essential oils and food colour.

Scientists at a laboratory in Assam have started the scientific validation of Garcinia sibeswarii for
analysing its properties, including medicinal values.
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MOUSE SPERM STORED ON INTERNATIONAL SPACE
STATION PRODUCES HEALTHY OFFSPRING
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

This September 11, 2020, image courtesy of Teruhiko Wakayama, University of Yamanashi,
shows healthy offspring and next generation of mice derived from space preserved
spermatozoa.   | Photo Credit: AFP

Japanese researchers found mouse sperm exposed to high levels of cosmic radiation for nearly
six years produced a large brood of healthy, unremarkable "space pups." Their study was
published Friday in Science Advances.

The sperm was stored in the International Space Station in freeze-dried form. Once brought
back to Earth and rehydrated, it resulted in the birth of 168 young, free of genetic defects.

Developmental biologist and lead author Teruhiko Wakayama told AFP on Thursday that there
was little difference between mice fertilised by space sperm and sperm that had remained
confined to our planet. "All pups had normal appearance," he said, and when researchers
examined their genes "no abnormalities were found."

In 2013, Wakayama and colleagues at the University of Yamanashi in Japan launched three
boxes, each containing 48 ampoules of freeze-dried sperm, to the ISS for the long-term study.

They wanted to determine whether long term exposure to radiation in space would damage DNA
in reproductive cells or pass mutations along to offspring. That could be a problem for our own
species in future space exploration and colonisation missions.

Batches were returned to Earth for fertilisation after the first nine months, then after two years,
and finally after six years, leading to hundreds of births.

Freeze-dried sperm was selected for the experiment because it can be preserved at room
temperature, rather than needing a freezer.

The ampoules were also small and very light, about the size of a small pencil, further cutting
launch costs.

When the space mice reached adulthood, they were randomly mated and the next generation
appeared normal as well.

Wakayama, now director for Advanced Biotechnology Center at the University of Yamanashi,
told AFP he had been inspired by the science fiction of Heinlein and Asimov and once wanted to
be an astronaut. Though he settled on becoming a scientist, the sense of wonder and whimsy
about space exploration never left him.

"In the future, when the time comes to migrate to other planets, we will need to mantain the
diversity of genetic resources, not only for humans but also for pets and domestic animals,"
Wakayama and colleagues wrote in their paper. "For cost and safety reasons, it is likely that
stored germ cells will be transported by spaceships rather than by living animals."

https://www.thehindu.com/profile/photographers/AFP/
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Getting to other planets means leaving the safety of Earth's protective atmosphere and magnetic
field — which also extends to the ISS, 400 kilometers above the surface.

Deep space is filled with strong radiation from both solar particles and galactic cosmic rays from
outside our system.

Solar flares from the surface of the Sun generate particles that can have particularly devastating
impacts on human health and penetrate current generation spaceships.

According to Wakayama, the process of freeze drying sperm increases its tolerance compared
to fresh sperm, since the former does not contain water inside its cell nuclei and cytoplasms.

According to the team's calculations, freeze-dried sperm could be stored for up to 200 years on
board the orbital outpost.

Humanity might also want to spread its genetic resources off planet in case of a disaster on
Earth, the paper added.

The study noted it is still necessary to investigate the effects of space radiation on frozen female
eggs and fertilised embryos before humans take this next step into the space age.
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TOO MANY APPS AT WORK ARE MAKING EMPLOYEES
LESS PRODUCTIVE
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Productivity of employees working from home fell 20% last year while their work hours increased
30%, compared to the pre-pandemic period.   | Photo Credit: Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Software and applications like Zoom, Slack, and Skype helped facilitate remote working during
the pandemic. But now, employees are feeling they are spending too much time in a day
juggling with technology, and it is killing their productivity at work, according to a report by U.K.-
based digital work platform Qatalog.

According to ‘Workgeist Report 2021’, researched in partnership with Cornell University,
surveyed 1,000 people in the U.S. and the U.K. who work on a variety of modern software
applications daily. The respondents were from different professions and ranged from executive-
level employees to senior managers.

Nearly 70% people said using technology at work to find information is time-consuming,
indicating that the typical workplace does not promote efficient management of knowledge and
resources. Workers spend about an hour every day simply looking for information trapped within
tools and apps.

The proliferation of software tools is also undermining the fair access to technology, with 54%
people saying that apps can sometimes make it harder to find information. Employees are losing
time scouring messaging channels, navigating project management boards, and digging through
cloud storage systems, which could be better spent focussing on other work like designing new
products or getting user feedback, the study noted.

Also Read | ‘Zoom not focussed on competition, has enough ideas to execute for the next five
years’

Some respondents also noted that they need to interrupt at least two people five times a day to
find what they need - - which means more video calls and more messages. Software undergoes
several updates regularly, and nearly half the people said they are concerned that important
information often get lost in a sea of updates.

The findings come at a time when many companies worldwide are shifting to a permanent
remote-working set up, making the use of technology more important than ever. Productivity of
employees working from home fell 20% last year while their work hours increased 30%,
compared to the pre-pandemic period, according to a separate study by the Becker Friedman
Institute published last month.

“We need to press reset on the technology that underpins out working day so it creates focus,
not chaos,” said Tariq Rauf, CEO of Qatalog. “We need a mindset shift that breaks from pre-
pandemic 9-5 norms and embrace a radically new working culture rooted in trust,” he added.
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Fastly, an internet infrastructure company, says the new internet protocol QUIC improves speed
and security of data transfer, and has a faster recovery mechanism.
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'DIVINE VESSEL' TO MARK CHINA'S FIRST HUMAN
SPACEFLIGHT SINCE 2016

Relevant for: Science & Technology | Topic: Space Technology & related matters

The Long March-2F Y12 rocket carrying the Shenzhou-12 spacecraft is transferred to the launch
pad at Jiuquan Satellite Launch Center in Gansu province, China June 9, 2021   | Photo Credit:
Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

A Chinese spacecraft will blast off from the Gobi Desert on a Long March rocket in the coming
days, ferrying three men to an orbiting space module for a three-month stay, the first time China
has sent humans into space for nearly five years.

Shenzhou-12, meaning "Divine Vessel", will be the third of11 missions needed to complete
China's space station by 2022. Among them, four will be missions with people on
board,potentially propelling up to 12 Chinese astronauts into space -more than the 11 men and
women that China has sent since 2003.

The craft will also carry into space the hopes of some in Earth's most populous nation.

"The motherland is powerful," one person wrote on Chinese social media, which has lit up with
well-wishes for the Shenzhou-12 crew. "The launch is a gift to the 100th anniversary of the
founding of the Communist Party."

Chinese astronauts have had a relatively low international profile. A U.S. law banning NASA
from any connection with China means its astronauts have not been to the more than two-
decade-old International Space Station, visited by more than240 men and women of various
nationalities.

China, which aims to become a major space faring power by2030, in May became the second
country to put a rover on Mars,two years after landing the first spacecraft on the far side of the
moon.

It also plans to put astronauts on the moon - the farthest celestial body that humans have
travelled to.

THIS TIME, MEN

The Shenzhou-12 crew is to live on the Tianhe, "Harmony of the Heavens", a cylinder 16.6
metres (55 feet) long and 4.2metres (14 feet) in diameter.

The planned three-month stay would break the country's record of 30 days, set by the 2016
mission - China's last crewed flight - of Chen Dong and Jing Haipeng to a prototype station.

Three men from China's first and second batches of astronauts will be on this mission, Yang
Liwei, director of the China Manned Space Engineering Office and China's first astronaut, told
state tabloid Global Times last month.
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China's space bloggers speculate they will be Nie Haisheng -who at 56 would be China's oldest
astronaut sent into space -Deng Qingming, 55, and Ye Guangfu, 40.

The authorities typically do not announce a mission's crew until near or after the launch. China
Manned Space did not respond to a Reuters fax request for comment.

The oldest human in space was John Glenn, who flew on the space shuttle at age 77 in 1998 -
after having been the first American to orbit the earth in 1962, a U.S. senator and a presidential
candidate.

Also Read | To Mars and beyond: China’s space missions

While no women are scheduled for the Shenzhou-12 mission,they are expected to participate in
every following mission,Yang told Global Times.

Two women, Liu Yang and Wang Yaping, were selected in 2011 among China's second cohort,
after the first batch of 14 men in the mid-1990s. Liu was China's first woman in space in
2012,while Wang was the youngest, at 33, in 2013.

China began building its space station in April with the launch of Tianhe, the first and largest of
its three modules.This year it aims to send a robotic cargo resupply spacecraft and three more
astronauts, this time for a six-month stay.
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FCI RICE TO BE USED FOR ETHANOL PRODUCTION
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The Central government has allocated 78,000 tonnes of rice procured for food security purposes
to be diverted to ethanol production instead this year, at a subsidised rate of Rs. 20 a kg, Food
Secretary Sudhanshu Pandey said on Tuesday. However, he insisted that the share of rice in
ethanol production was “miniscule and transitory”, emphasising that maize would form the
primary feedstock for grain-based ethanol production instead.

This is part of the government’s plan to double distilling capacities by 2025, partly by
encouraging an increase in the share of grain-based ethanol production from the current focus
on molasses-based production.

Earlier this month, Prime Minister Narendra Modi presented a road map advancing the target
date for achieving 20% blending of ethanol in petrol by five years to 2025. The last two years
have seen blending levels of around 5%, which is likely to jump to 8.5% in the current year,
according to a Ministry statement.

Mr. Pandey told presspersons that the Centre was targeting an ethanol production of 1,500
crore litres by 2025, out of which almost half, 740 crore litres, would be from grain-based
distilleries, with the remainder coming from sugar-based distilleries. Currently, about a third of
the 710 crore litre ethanol production capacity comes from grains. Only 38 crore litres of grain-
based ethanol is used for fuel.

This year, the Centre had committed for about three lakh tonnes of rice procured by the Food
Corporation of India for ethanol production.

However, only 78,000 tonnes would be lifted by six distilleries, said Mr. Pandey.
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WORLD'S FIRST WOODEN SATELLITE TO BE
LAUNCHED FROM NEW ZEALAND

Relevant for: Science & Technology | Topic: Space Technology & related matters

WISA Woodsat is a 10x10x10 cm nano satellite built up from standardised boxes and surface
panels made from plywood   | Photo Credit: ESA

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

The European Space Agency (ESA) has planned to put the world’s first wooden satellite, WISA
Woodsat, on Earth’s orbit by the end of this year. The mission of the satellite is to test the
applicability of wooden materials like plywood in spacecraft structures and expose it to extreme
space conditions, such as heat, cold, vacuum and radiation, for an extended period of time.

It will be launched to space by the end of 2021 with a Rocket Lab Electron rocket from the Mahia
Peninsula launch complex in New Zealand.

The satellite, designed and built in Finland will orbit at around 500-600 km altitude in a roughly
polar Sun-synchronous orbit. WISA Woodsat is a 10x10x10 cm nano satellite built up from
standardised boxes and surface panels made from plywood, the same material that is found in a
hardware store or to make furniture.

Also Read | NASA, ESA set to send Solar Orbiter probe to map Sun's poles

Designers have placed the wood in a thermal vacuum chamber to keep dry when its in space.
They have also added a very thin aluminium oxide layer to minimise vapour coming from the
wood and to protect it from erosive effects of atomic oxygen.

Woodsat’s only non-wooden external parts are corner aluminium rails used for its deployment
into space and a metal selfie stick. The selfie stick with its camera can take pictures of the
satellite and look how the plywood is behaving.

It can show if there is any cracking on the plywood or any colour changing as the wood is
expected to be darkened by the ultraviolet radiation of unfiltered sunlight, said Jari Makinen, a
Finnish writer and broadcaster who initiated the mission.

Also Read | Jeff Bezos to fly to space on July 20

“The good thing here is we have ended up devising a low-cost device that could find all kinds of
further uses, both in orbit and down on the ground in test environments," said Bruno Bras,
materials engineer at ESA.
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Fastly, an internet infrastructure company, says the new internet protocol QUIC improves speed
and security of data transfer, and has a faster recovery mechanism.
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AUTOMATION TO CULL 3-MN IT JOBS BY 2022:
REPORT

Relevant for: Science & Technology | Topic: IT, Internet and Communications

With automation taking place at a much faster pace across industries, domestic software firms
that employ over 16 million are set to slash headcount by 3 million by 2022, that will help them
save $100 billion, mostly in salaries annually, Bank of America said in a report.

About 9 million of them are employed in low-skilled services and BPO roles, as per industry
association Nasscom. Of these 9 million roles, 30%, or about 3 million, will be lost by 2022,
principally driven by the impact of robot process automation or RPA. Roughly 0.7 million roles
are expected to be replaced by RPA and the rest due to other technological upgrades and
upskilling, according to the report.

“TCS, Infosys, Wipro, HCL, Tech Mahindra and Cognizant and others appear to be planning for
a 3-million reduction in low-skilled roles by 2022 because of RPA upskilling.

“This is $100-billion in reduced salary and other costs... on the flip side, it offers a likely $10
billion boon for IT firms that successfully implement RPA and $5 billion from a vibrant new
software niche by 2022.”
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INDIA TO LAUNCH DEEP OCEAN MISSION
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The Union Cabinet has approved the long-pending deep ocean mission, which among other
things involves developing a submersible vehicle that will allow a crew to plunge 6,000 metres
into the ocean and hunt the floor for precious metals. If this works, India will be among a handful
of countries able to launch an underwater mission at such depths.

In the works since 2018, the mission is expected to cost Rs. 4,077 crore over the next five years.
The estimated cost for the first phase of three years (2021-24) would be Rs. 2,823.4 crore. The
Ministry of Earth Sciences (MoES) will be the nodal Ministry implementing this multi-institutional
mission.

There are six components to the programme. A manned submersible will be developed to carry
three people to a depth of 6,000 metres in the ocean with a suite of scientific sensors and tools.
An integrated mining system will be also developed for mining polymetallic nodules at those
depths in the central Indian Ocean. “The exploration studies of minerals will pave way for the
commercial exploitation in the near future, as and when commercial exploitation code is evolved
by the International Seabed Authority, an United Nations organisation,” says an accompanying
press note.

The second component involves developing Ocean Climate Change Advisory Services, which
entails developing a suite of observations and models to understand and provide future
projections of important climate variables on seasonal to decadal time scales.

Microbes, minerals

The next component is searching for deep sea flora and fauna, including microbes, and studying
ways to sustainably utilise them. The fourth component is to explore and identify potential
sources of hydrothermal minerals that are sources of precious metals formed from the earth’s
crust along the Indian Ocean mid-oceanic ridges. The fifth component involves studying and
preparing detailed engineering design for offshore Ocean Thermal Energy Conversion (OTEC)
powered desalination plants.

The final component is aimed at grooming experts in the field of ocean biology and engineering.
This component aims to translate research into industrial applications and product development
through on-site business incubator facilities.

The Deep Ocean Mission was in 2019 envisaged as a Rs. 8,000 crore mission, as The Hindu
has earlier reported. India has been allotted a site of 75,000 square kilometres in the Central
Indian Ocean Basin (CIOB) by the UN International Sea Bed Authority for exploitation of
polymetallic nodules (PMN). These are rocks scattered on the seabed containing iron,
manganese, nickel and cobalt.

Being able to lay hands on a fraction of that reserve can meet the energy requirement of India
for the next 100 years, say officials at the Earth Sciences Ministry.
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WORLD WIDE WEB’S SOURCE CODE TO BE
AUCTIONED AS NFT

Relevant for: Science & Technology | Topic: IT, Internet and Communications

British computer scientist Tim Berners-Lee invented the World Wide Web as an essential tool for
high energy physics at CERN from 1989 to 1994.   | Photo Credit: CERN

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

The World Wide Web’s source code is set to be auctioned as a non-fungible token (NFT) at
Sotheby’s, the U.S.-based auction house said in a statement on Tuesday.

Sir Tim Berners-Lee created the World Wide Web in 1989 and wrote the first web browser in
1990, giving rise to a powerful tool billions of people today use to interact on the Internet.

An NFT is a digital asset that exists on a blockchain that serves as a public ledger, allowing
anyone to verify the asset’s authenticity and ownership. It exploded in popularity this year with
artwork and music albums selling for millions of dollars.

The NFT, titled ‘This Changed Everything’, will be Sotheby’s first digital-born artefact to be sold,
and will be offered directly by Berners-Lee himself, the auction house said. The sale will give
“people the opportunity to reflect with Sir Tim on the bare bones of the architecture of the web’s
creation,” the statement read.

Also Read | Web inventor Berners-Lee says "fad" of internet giants will pass

The token will comprise of four elements - the original time-stamped files containing the source
code written by Berners-Lee; an animated visualisation of the code; a letter written by the
inventor reflecting on the code and the process of creating it; and a digital poster of the full code
created from the original files using Python including a graphic of his physical signature.

The code contains nearly 9,555 lines whose content includes implementations of three language
protocols — HTTP, URI, and HTML — that remain fundamental to the World Wide Web today.

The sale will open from June 23 to June 30, with bidding starting at $1000, Sotheby’s noted.

“Three decades ago, I created something which, with the subsequent help of a huge number of
collaborators across the world, has been a powerful tool for humanity. For me, the best bit about
the web has been the spirit of collaboration. While I do not make predictions about the future, I
sincerely hope its use, knowledge and potential will remain open and available to us all to
continue to innovate, create and initiate the next technological transformation, that we cannot yet
imagine,” Bernes-Lee said in the statement.

“NFTs, be they artworks or a digital artefact like this, are the latest playful creations in this realm,
and the most appropriate means of ownership that exists. They are the ideal way to package the
origins behind the web,” he added.
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The satellite, designed and built in Finland will orbit at around 500-600 km altitude in a roughly
polar Sun-synchronous orbit.

Fastly, an internet infrastructure company, says the new internet protocol QUIC improves speed
and security of data transfer, and has a faster recovery mechanism.
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BEST FROM SCIENCE JOURNALS: WHAT MAKES US
SNEEZE?
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Published in Cell

A small tickle in your nose, exposure to irritants and viral infections can cause sneezing. But the
cellular pathways and neurons behind them have been hardly understood. A new study has
shown that a molecule named neuromedin B (NMB) was important for sneezing. When this
molecule was blocked, the test mice did not sneeze in spite of being exposed to allergens. The
researchers could also stimulate a sneeze reflex by exposing part of the mouse brain to the
NMB peptide.

Published in Communications Biology

About 40 years ago, humans brought the North American rosy wolf snail to the island of Tahiti.
This snail was a predator and it led to the extinction of over 50 species of native snails. But
surprisingly one species survived, the white-shelled Partula hyalina. Now by sticking extremely
small sensors to the shells of the snail, scientists have understood how it survived. P. hyalina
could tolerate more sunlight than its predator, so it was able to live undisturbed in the sunlit parts
of the forest.

Published in PNAS

By studying sediments from seven seafloor seeps, researchers have found that these sites
house several methane-oxidising microbes. These microbial communities showed high rates of
methane consumption. Lead author Jeffrey J. Marlow explains in a release, that understanding
these anaerobic methane-eating microbes, can help in bioremediation in other situations like
landfills with methane leaks.

Published in Current Biology

By studying amber collected from Myanmar, researchers have described a new lizard that lived
99 million years ago. The team named it Oculudentavis naga. Oculudentavis is derived from
oculus = eye, dentes = teeth, and avis = bird and Naga is the name of one of the many ethnic
tribes living in the Burmese amber mines area.

Published in Nature Microbiology

An international team of researchers has now discovered several bacteria that use DNA as a
food source. They were found in the sediments of the Atlantic Ocean. "From the bacteria's
perspective, DNA is particularly nutritious," says Kenneth Wasmund, lead author of the study in
a release. "It's essentially a fertilizer. After all, it is a chain of millions of pieces of sugar and
phosphorus- and nitrogen-containing bases." The team further studied the genomes of these
species.

https://www.thehindu.com/static/content/edm/science/index.html
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https://doi.org/10.1016/j.cub.2021.05.040
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How scientists make out the difference between variants of a virus
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A PLACE FOR DISRUPTIVE TECHNOLOGY IN INDIA’S
HEALTH SECTOR
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

As frontline warriors fighting COVID-19, the medical community has been selfless, but also
losing a number of staff in the process. Nurses and attendants, on full-time duty, donning mainly
masks and gloves as the only protective gear have been exposed to great risk. It is in such a
situation that the relevance of disruptive technology and its applications comes into focus,
potentially helping to reduce the chances of hospital staff contracting the infection.

There are reports in the global media of established innovative field hospitals using robots to
care for COVID-19 affected patients. There are hospitals, in China, that use 5G-powered
temperature measurement devices at the entrance to flag patients who have fever/fever-like
symptoms. Other robots measure heart rates and blood oxygen levels through smart bracelets
and rings that patients wear; they even sanitise wards. Last year, in India, the Sawai Man Singh
government hospital in Jaipur held trials with a humanoid robot to deliver medicines and food to
COVID-19 patients admitted there.

Soon, drones to deliver COVID-19 vaccines

The critical aspect is how new technologies can improve the welfare of societies and reduce the
impact of communicable diseases, spotlighting the importance of technologies such as artificial
intelligence (AI), autonomous systems, blockchain, cloud and quantum computing, data
analytics, 5G. Blockchain technology can help in addressing the interoperability challenges that
health information and technology systems face. The health blockchain would contain a
complete indexed history of all medical data, including formal medical records and health data
from mobile applications and wearable sensors. This can also be stored in a secure network and
authenticated, besides helping in seamless medical attention.

Big data analytics can help improve patient-based services tremendously such as early disease
detection. Even hospital health-care facilities can be improved to a great extent. AI and the
Internet of Medical Things, or IoMT (which is defined as a connected infrastructure of medical
devices, software applications, and health systems and services) are shaping health-care
applications.

Medical autonomous systems can also improve health delivery to a great extent and their
applications are focused on supporting medical care delivery in dispersed and complex
environments with the help of futuristic technologies. This system may also include autonomous
critical care system, autonomous intubation, autonomous cricothyrotomy and other autonomous
interventional procedures. Cloud computing is another application facilitating collaboration and
data exchanges between doctors, departments, and even institutions and medical providers to
enable best treatment.

This device can recognise hand gestures using wearable biosensors

According to the World Health Organization (https://bit.ly/3gtHBtT), “Universal health coverage
(UHC) is the single most powerful concept that public health has to offer. It is a powerful social
equalizer and the ultimate expression of fairness.” The question is about how UHC can be
achieved through the application of digital technologies, led by a robust strategy integrating
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human, financial, organisational and technological resources. Studies by WHO show that
weakly-coordinated steps may lead to stand-alone information and communication technology
solutions, leading to a fragmentation of information and resulting in poor delivery of care. India
needs to own its digital health strategy that works and leads towards universal health coverage
and person-centred care. Such a strategy should emphasise the ethical appropriateness of
digital technologies, cross the digital divide, and ensure inclusion across the economy.
‘Ayushman Bharat’ and tools such as Information and Communication Technology could be be
fine-tuned with this strategy to promote ways to protect populations. Online consultation through
video conferencing should be a key part of such a strategy, especially in times when there is
transmission of communicable diseases.

AI-controlled sensors can improve patient outcomes in smart hospitals, Stanford says

In addition to effective national policies and robust health systems, an effective national
response must also draw upon local knowledge. Community nurses, doctors, and health
workers in developing countries do act as frontline sentinels. An example is the Ebola virus
outbreak in Africa, where communities proactively helped curtail the spread much before
government health teams arrived. Another example is from Indonesia, where the experience of
backyard poultry farmers was used to tackle bird flu. Primary health centres in India could
examine local/traditional knowledge and experience and then use it along with modern
technology.

Using AI to fight COVID-19 may harm disadvantaged groups, experts say

In the developing world, and this includes India, initial efforts in this direction should involve
synchronisation and integration, developing a template for sharing data, and reengineering
many of the institutional and structural arrangements in the medical sector. Big data applications
in the health sector should help hospitals provide the best facilities and at less cost, provide a
level playing field for all sectors, and foster competition. The possible constraints in this effort
are a standardisation of health data, organisational silos, data security and data privacy, and
also high investments. However, there is no doubt that disruptive technology can play an
important role in improving the health sector in general.

Surjith Karthikeyan is an Indian Economic Service Officer, serving as Deputy Secretary in the
Ministry of Finance. Gowtham Daas Rajendran is a post graduate in public policy from the Lee
Kuan Yew School of Public Policy. The views expressed are personal
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NEW IT RULES DESIGNED TO EMPOWER ORDINARY
USERS OF SOCIAL MEDIA: INDIA TELLS UN

Relevant for: Science & Technology | Topic: IT, Internet and Communications

India's permanent mission at the United Nations has clarified that India's new IT rules are
"designed to empower ordinary users of social media" and that they were finalised after the
government held broad consultations with civil society and other stakeholders in 2018.

India's mission at the UN has in a letter responded to concerns raised by three rapporteurs of
the Special Procedures Branch of the Human Rights Council in a communication sent to the
government on June 11 this year, the Ministry of Electronics and IT (MeitY) on Sunday in a
statement today.

The Indian government told the UN that it had framed the Information Technology (Intermediary
Guidelines and Digital Media Ethics Code) Rules, 2021 ('new IT Rules') and notified the same
on February 25, 2021. The Rules have come into effect from May 26, 2021.

It said that "The Rules are designed to empower ordinary users of social media. The victims of
abuse at social media platforms shall have a forum for redressal of their grievances. The IT rules
finalized after due discussion with various stakeholders."

The enactment of new IT Rules, wrote the government, had become necessary due to
widespread concerns about issues relating to increased instances of abuse of social media and
digital platforms, including inducement for recruitment of terrorists, circulation of obscene
content, spread of disharmony, financial frauds, incitement of violence, public order etc.

The letter to the UN explained that the Ministry of Electronics and Information Technology and
Ministry of Information and Broadcasting undertook broad consultations in 2018 with various
stakeholders, including individuals, civil society, industry association and organisations and
invited public comments to prepare the draft Rules. Thereafter, an inter-ministerial meeting had
discussed in detail the comments received in detail and, accordingly, the Rules were finalized.

"The concerns alleging potential implications for freedom of expression that the new IT Rules
will entail, is highly misplaced," the government wrote. India's democratic credentials are well
recognized. The right to freedom of speech and expression in guaranteed under the Indian
Constitution. The independent judiciary and a robust media are part of India's democratic
structure, it said.

"On the traceability of the first originator of the information, it may be noted that the new IT Rules
seeks only limited information. Only when a message already in public circulation is giving rise
to violence, impinging on the unity and integrity of India, depicting a woman in a bad light, or
sexual abuse of a child and when no other intrusive options are working, only then the significant
social media intermediary will be required to disclose as to who started the message," the
government wrote in its response to the UN letter.

Several social media platforms, which use end-to-end encryption technology to ensure user
privacy, have argued that they will have to read, track and trace all user messages in order to
trace the first originator of the texts that are offensive.

"The concern that the Rules may be misused deliberately to make a large number of complaints

https://www.livemint.com/companies/news/infinite-trade-investment-buys-in-two-adani-group-stocks-worth-1-100-cr-11624162691213.html
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so as to overwhelm the grievance redressal mechanisms created by social media platforms is
also misplaced, exaggerated and disingenuous and shows lack of willingness to address the
grievances of the users of these media platforms while using their data to earn revenues," the
government said.

India said it fully recognises and respects the right of privacy, as pronounced by the Supreme
Court of India in K.S. Puttusamy case. Privacy is the core element of an individual's existence
and, in light of this, the new IT Rules seeks information only on a message that is already in
circulation that resulted in an offence.

The Rules, said the government, have framed in exercise of the statutory powers of the IT Act,
fully taking into account the principles of reasonableness and proportionality.

This story has been published from a wire agency feed without modifications to the text.
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NASA SENDS SQUID FROM HAWAII INTO SPACE FOR
RESEARCH

Relevant for: Science & Technology | Topic: Space Technology & related matters

This image released by NASA, courtesy of Jamie S. Foster, University of Florida, shows
immature bobtail squid (Euprymna scolopes).   | Photo Credit: AFP

Dozens of baby squid from Hawaii are in space for study.

The baby Hawaiian bobtail squid were raised at the University of Hawaii’s Kewalo Marine
Laboratory and were blasted into space earlier this month on a SpaceX resupply mission to the
International Space Station.

Researcher Jamie Foster, who completed her doctorate at the University of Hawaii, is studying
how spaceflight affects the squid in hopes of bolstering human health during long space
missions, the Honolulu Star-Advertiser reported on June 21.

The squid have a symbiotic relationship with natural bacteria that help regulate their
bioluminescence.

When astronauts are in low gravity their body’s relationship with microbes changes, said
University of Hawaii professor Margaret McFall-Ngai, who Ms. Foster studied under in the
1990s.

Ms. Foster is now a Florida professor and principal investigator for a NASA programme that
researches how microgravity affects the interactions between animals and microbes.

“As astronauts spend more and more time in space, their immune systems become what’s
called dysregulated. It doesn’t function as well,” Ms. Foster said.

“Their immune systems don’t recognize bacteria as easily. They sometimes get sick.” Ms. Foster
said understanding what happens to the squid in space could help solve health problems that
astronauts face.

The baby squid will come back to Earth in July.
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WORLD’S FIRST GM RUBBER SAPLING PLANTED IN
ASSAM

Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

Rubber Board Chairman K.N. Raghavan planting the GM rubber sapling in Guwahati on
Tuesday.Special Arrangement  

A Rubber Board research farm on the outskirts of Guwahati now sports the world’s first
genetically modified (GM) rubber plant tailored for the climatic conditions in the Northeast.

The GM rubber has additional copies of the gene MnSOD, or manganese-containing superoxide
dismutase, inserted in the plant, which is expected to tide over the severe cold conditions during
winter — a major factor affecting the growth of young rubber plants in the region.

The plant was developed at the Kerala-based Rubber Research Institute of India (RRII).

Planting the GM rubber at the research farm at Sarutari off the highway to Meghalaya capital
Shillong on June 22, Rubber Board Chairman and Executive Director K.N. Raghavan said the
RRII had earlier developed two high-yielding hybrid clones of rubber adapted to the climatic
conditions of the Northeast.

“This is the first time any GM crop has been developed exclusively for this region after years of
painstaking research in RRII’s biotechnology laboratory,” he said. Natural rubber is a native of
warm humid Amazon forests and is not naturally suited for the colder conditions in the
Northeast, which is one of the largest producers of rubber in India. Laboratory studies conducted
at the RRII showed the GM rubber plants overexpressed the MnSOD gene as expected.
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DELTA PLUS IS A VARIANT OF CONCERN: GOVT.
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

The Centre on Tuesday termed the emerging delta- plus variant a ‘variant of concern’ just hours
after Health Secretary Rajesh Bhushan and Chairman, National Empowered Group on
Vaccination V.K. Paul said it was only a ‘variant of interest (VoI).’

A variant of concern (VoC) carries the highest threat perception of a coronavirus variant, which
is characterised by increased infectivity, transmissibility or resistance to vaccines and treatment.
A VoI is a degree lower.

The World Health Organisation, as of June 14, had classified the variant ‘delta’ (B.1.617.2) as
well as offshoots — AY.1 and AY.2 — as VoC.

Delta plus, as the variant is sometimes referred to, is an informal name.

So far there are only four international VoC (alpha, beta, gamma and delta) with the off-shoots,
AY.1 and AY.2 classified as off-shoots of Delta.

“Delta variant is a Variant of Concern and has been found in 80 countries. Delta plus is in 9
countries and as of now is in the category of variant of interest and is not yet in the variant of
concern categor,” said Bhushan at the weekly press briefing on Tuesday.

However in a press statement, the Ministry first referred to it as a ‘variant of concern’ then issued
a correction calling it a ‘variant of interest’ and then again reverted to calling it a ‘variant of
concern’.

A scientist connected with the consortium, INSACOG, (Indian SarsCov2 Genomic Consortia)
told The Hindu on condition of anonymity that AY.1 was “always” a variant of concern but was
wrongly classified by the Health Ministry as a VoI.
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THE PICTURE IS CLEAR, IT IS TOP-DOWN
MISINFORMATION

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Photo: Getty Images/iStockphoto  

When asked what source of false or misleading information about the novel coronavirus they are
most concerned about, many more Indians highlight domestic political actors than worry about
activist groups, foreign governments, or journalists.

Nearly one in four (23%) in our recent survey say that the Government, politicians or political
parties are the source they are most concerned about. That is more people than worry about
misinformation from platforms such as Facebook (16%) or YouTube (14%). Among platforms,
only messaging applications (e.g. WhatsApp) generate more widespread public concern among
our respondents. They are named by 28%.

Meanwhile, Indian authorities often seem mostly interested in going after alleged misinformation
from activists (only 9% of our Indian survey respondents identify activist groups as the most
concerning source of false or misleading information about the coronavirus), select journalists
and news organisations (named by 13%), or on Twitter (which just 4% identify as the platform
they are most concerned about).

Our survey only covers English-speaking Internet users in India, so while it captures an
important minority, the data are not representative of India’s overall population. Still, it provides
insight into how many Indians see the “infodemic” that has accompanied the pandemic, an
immense wave of information that, unfortunately, also includes some false and misleading
material, rumours, and attempts to exploit the crisis for propaganda or for profit.

The picture is clear — many Indians think that misinformation about the pandemic often comes
from the top.

Are they right? Both academic research and independent journalism suggest that they might
well be.

Study after study around the world has found such “network propaganda”, where misinformation
is spread by some top politicians, nakedly partisan news media who cheer them on, and well-
organised communities of political supporters active on social media and messaging
applications.

Top-down misinformation from politicians, celebrities, and other prominent public figures are a
small part of the false and misleading claims one can come across online in terms of raw
volume, but our research during the pandemic shows it accounts for a large share of social
media engagement.

Even when political actors are not busy drumming up outright propaganda in the media and on
digital platforms, authorities also sometimes risk misleading the public in other ways.

In country after country, reporters have found that official COVID-19 death tolls are far lower
than the actual excess deaths recorded during the pandemic – as The Hindu found in Tamil
Nadu by comparing Civil Registration System data with the officially reported figure.

https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2021
https://oxford.universitypressscholarship.com/view/10.1093/oso/9780190923624.001.0001/oso-9780190923624
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Coronavirus | Spike in excess deaths during pandemic

And politicians have sometimes promoted supposed coronavirus remedies with no scientific
basis. Former President of the United States Donald Trump and Brazilian President Jair
Bolsonaro are prominent international examples. In India, some politicians have, for example,
claimed that cow urine can protect people against COVID-19, even as the Indian Medical
Association (IMA) pointed out there was absolutely no evidence for this, just as the Ministry of
Health and Family Welfare last year came under severe criticism from for recommending a
range of unproved, alternative remedies to prevent or treat the disease.

Some misinformation circulates peer-to-peer on social media and on encrypted messaging
services as people share supposed miracle cures and ineffective alternative health tips in good
faith or carelessly. This can create problems. But arguably, far more problematic is when people
in positions of authority and prominent public figures promote measures that have no scientific
basis in the middle of a deadly pandemic.

One prominent example is the Bharatiya Janata Party-led Haryana State government
announcing last month that it would hand out one lakh Coronil kits to COVID-19 patients for free.

The ayurvedic remedy was launched in June last year by Baba Ramdev’s company, Patanjali
Ayurved, and at a press conference the yoga guru claimed (https://bit.ly/3gKUPCI) the remedy
guaranteed “100 per cent recovery from COVID-19 within seven days of consuming the
medicine”. Hours later, the central government asked Patanjali Ayurved to stop advertising the
drug and the Uttarakhand Ayurveda Department responsible for licensing the remedy pointed
out the licence was for an immunity booster, not a cure.

In February this year, Ramdev’s company falsely claimed Coronil was certified by the World
Health Organization (WHO) — a claim WHO immediately pointed out was untrue. And the yoga
guru appeared at an event with Union Minister of Health Harsh Vardhan promoting alternative
medicines for COVID-19 patients, leading the IMA to ask the Minister how ethical it is “to
promote the product in unethical, wrong and false ways to the whole country?”

The promotion and provision of what the IMA describes as an “unscientific medicine” marketed
with “false and baseless” claims is an example of how misleading information from prominent
public figures and people in positions of authority can lead to bigger problems than random
falsehoods spread by ordinary people online and offline.

If authorities in India are serious about addressing misinformation, they might take a cue from
the fact that much of the Indian public clearly recognise that misinformation often comes from
the top, and spend less time worrying about activists, journalists, and Twitter, and more time
thinking about how to ensure that citizens can trust that the health remedies promoted by their
own governments and by prominent political figures are actually safe and effective.

Professor Rasmus Kleis Nielsen is Director of the Reuters Institute for the Study of Journalism at
the University of Oxford and co-author of the 2021 Reuters Institute Digital News Report
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SMART CLOTHES POWERED WITH SENSORS CAN
HELP MONITOR HEALTH
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The fingertips of a wireless voltage detection glove illuminates when the wearer’s hand
approaches a live cable.   | Photo Credit: Purdue University/Rebecca McElhoe

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Wearables like Google’s Fitbit and Apple Watch are in some sense playing the role of health
experts by monitoring heart rates and sleep cycles. Now, our clothes could get smart with a
newly developed sewing technology.

Researchers at Purdue University have developed a way to transform cloth materials into smart
interfaces that not only connects to smartphones and laptops, but also helps people monitor
health status. The smart fabric does not require a battery, and can be powered via Wi-Fi or radio
waves.

These ‘smart clothes’ are powered wirelessly through a flexible, silk-based coil sewn on the
textile and are laundry resistant, the team described in a study titled ‘Washable, breathable, and
stretchable e-textiles wirelessly powered by omniphobic silk-based coils’.

The smart clothes contain miniaturised electronic circuits and sensors, which will enable
connection to smartphones, laptops, cars and other machines and “will outperform conventional
passive garments”, the team noted. It will also assist in tracking health status and call for help if
a user suffers an accident.

Also Read | Smartwatch data can be used to predict underlying illness, study says

The cloth is sprayed with highly hydrophobic molecules that are rendered to become repellent to
water, oil, and mud. “These smart clothes are almost impossible to stain and can be used
underwater and washed in conventional washing machines without damaging the electronic
components sewn on their surface,” the team added.

Additionally, the ultra-thin coating on the clothing makes it flexible, stretchable and breathable as
conventional cotton t-shirts, the team noted.
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Lawmakers and regulators in the U.S., E.U., Australia and U.K. are going after Big Tech firms'
anticompetitive practices. Last July, U.S. lawmakers probed Facebook’s Instagram acquisition,
Apple’s App Store dominance, Google’s advertising practices and Amazon’s treatment of small
sellers.

The world’s largest social network often tracks and shares user information to businesses and
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HEARING BEYOND THE NORMAL RANGE
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Device providing super-hearing. The spherical array has 6 microphones sensitive to ultrasound.
The ultrasounds are played back to the headphones so that the listener can detect the direction
of their source correctly.Credit: Ville Pulkki/Aalto University  

It is an established fact that human beings observe what and where something is happening
around them using their sense of hearing. Humans, however, have a limited range of hearing
and can perceive only certain sound frequencies – generally stated to lie between 20 Hz and
20,000 Hz.

A new audio technique, developed by researchers at Aalto University, Finland, will now allow
people to hear ultrasonic sources that generate sounds of frequencies over 20,000 Hz. The
results, which were published in Scientific Reports early in June, also state that the technique
would also allow for perception of the direction from which the sound is coming.

Bats in their natural habitats were employed as the source of ultrasonic sound in this study.
Using their technique, the researchers were able to hear the direction of arrival of bat sounds,
effectively allowing them to track the bats in flight as well as hear them.

While previous devices have allowed humans to listen to bats, the fact that this allows us to
locate them as well is novel. They achieved this by recording the sound using an array of
microphones that were mounted uniformly on a small sphere, performing a sound-field analysis
and obtaining the most prominent direction from which the sound originates. Additionally, a
parameter also indicates if the sound comes from a single source.

The signal thus produced is then pitch-shifted to audible frequencies and a sound is played in
headphones immediately, allowing the listener to perceive the sound and the source based on
the direction from which it was analysed to arrive. While the pitch-shifting was performed in a
computer during the research, scientists believe that this could be achieved using electronics
mounted on headphones as well.

Apart from the general appeal that it has for humans in the fact that it allows us to hear sounds
that we normally can’t, researchers also suggest practical applications. Minor pipe leaks and
sometimes even damaged electrical equipment produce ultrasonic sounds that we can’t hear
with our ears. Their device would enable quickly detecting the location of such faulty equipment,
saving valuable time.
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Besides models, all-cause mortality numbers from India’s Civil Registration System suggest that
official figures may have been exceeded by far
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GREY MATTER LOSS SEEN AFTER COVID
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Brain scans were compared to study changes over time.File photo  

The loss of smell and taste, which is among the most common symptoms associated with
coronavirus infection, is writ large in the brain, says a study that scanned brain images from a
group of volunteers to compare changes before and after COVID-19.

The study, which is yet to be peer-reviewed, was able to paint a picture of a distinct loss of grey
matter, in regions of the brain associated with smell and taste in those who had tested positive
for the coronavirus compared to those who hadn’t.

“This [the grey matter loss] might represent a more deleterious impact of COVID-19, or be due
to risk factors (as hospitalised patients were older, had higher Body Mass Index) and blood
pressure, and higher risk of diabetes), or an interaction of both. The loss of grey matter in
memory-related regions of the brain may in turn increase the risk of these patients of developing
dementia in the longer term,” say the authors, who include scientists at the University of Oxford,
the Imperial College London, and the National Institutes of Health, U.S.

The study compared brain imaging scans sourced as part of the U.K. Biobank initiative, that
prior to the pandemic had collected a large set of brain-scan images from over 40,000
volunteers over 45. From these, 394, who had tested positive for the virus and 388 who had not
(and used as comparator controls), and who had appeared for follow-up brain imaging, were
studied to tease out how parts of their brains had changed.

Apoorva Bhandari, cognitive neuroscientist, Brown University, United States, said that the
findings showed a “significant though subtle grey matter loss” linked to a positive COVID-19 test
or diagnosis. “It’s harder to say that it was due to COVID and in particular due to the novel
coronavirus attacking the neurons. It may be due to secondary effects of the loss of olfactory
functioning, which itself is likely due to the virus impacting other non-neural support cells in
olfactory epithelium. When you have a profound effect on a sensory system’s processing, you
can see its effects in subsequent processing regions (including in the grey matter volume) even
in normal subjects, which is temporary and reversible,” Mr. Bhandari, who wasn’t connected to
the study, told The Hindu .

Going ahead, data from this set that could establish if over time the grey matter loss reversed,
stayed stable or further deteriorated could provide “very strong clues” to not only the mechanism
(causing the loss) but the potential significance of these findings, he added.
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USING SMARTPHONE TO SPOT POTENTIALLY
HARMFUL BACTERIA
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The modified smartphone that the researchers used to capture images of skin and oral cavities.
And the RGB autofluorescence, pseudo-multispectral images of facial skin.   | Photo Credit:
University of Washington

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Smartphones have become an integral part of people’s daily lives. A new approach developed
by researchers could enhance the utility of the devices even more by allowing people to spot
potentially harmful bacteria on their skin and in their mouth using their smartphone camera.

The researchers at the University of Washington (UW) have detailed their work in a paper titled
‘Smartphone-enabled snapshot multispectral autofluorescence imaging and its application for
bacteria assessments in skin and oral cavity,’ published in the journal Optics and Lasers in
Engineering.

Also Read | Smart clothes powered with sensors can help monitor health

“Bacteria on skin and in our mouths can have wide impacts on our health — from causing tooth
to decay to slowing down wound healing,” Ruikang Wang, Professor of Bioengineering and
Ophthalmology at UW, said in a release. “Since smartphones are so widely used, we wanted to
develop a cost-effective, easy tool that people could use to learn about bacteria on skin and in
the oral cavity.”

The team designed their approach to show porphyrin, a by-product of bacterial growth and
metabolism, using smartphone-derived images in combination with image-processing methods.
To enhance the smartphone camera, they attached a 3D-printed ring containing 10 LED black
lights, around a smartphone case’s camera opening.

Also Read | Samsung is testing stretchable displays with heartbeat sensor

While the LED lights ‘excite’ porphyrins, causing them to emit a red fluorescent signal that the
smartphone camera can pick up, proteins or oily molecules produced by human bodies, as well
as skin, teeth and gums, will not glow red under LED, Qinghua He, lead author of the paper
explained.

Using this method, the team was able to generate a “pseudo-multispectral” image consisting of
15 different sections of the visible light spectrum, rather than the three in the original RGB (red,
green, and blue) smartphone-derived image, UW noted.

The pseudo-multispectral images make it possible to clearly see porphyrin clusters on the skin
and in the mouth.

Also Read | A wireless system to assess how patients use insulin pen or inhaler
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“Generally, the more porphyrins you see on skin surface, for example, the greater difficulty you
see with wound-healing and acne,” Yuandong Li, co-author of the paper, said.

The team’s approach can be tweaked to spot other bacterial signatures that also shine under
LED, to help identify potentially problematic bacteria in other medical contexts, UW noted.

“Our bodies are complex environments, and this approach has great potential to look at many
types of problems,” Wang said.
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The environmental agency in Brandenburg, the state where the 5.8 billion euro ($6.9 billion)
plant is being built, has still not given final approval - meaning a further delay cannot be ruled
out, even into 2022.

Lawmakers and regulators in the U.S., E.U., Australia and U.K. are going after Big Tech firms'
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Apple’s App Store dominance, Google’s advertising practices and Amazon’s treatment of small
sellers.
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CHANDRAYAAN INSTRUMENT HELPS UNRAVEL THE
MYSTERIES OF SOLAR CORONA

Relevant for: Science & Technology | Topic: Space Technology & related matters

Not sedate: Huge solar flares and coronal mass ejections spew material from the solar surface
into outer space   | Photo Credit: SOHO

An instrument on board India’s Chandrayaan-2 mission has provided outstanding science
results on the solar corona and heliophysics, the Indian Space Research Organisation (ISRO)
said.

Though we have a fairly good understanding of the origin of energy and other various aspects of
the Sun, several potentially life-changing phenomena still remain a mystery, notes the
Bengaluru-headquartered space agency.

Some of these mysteries are related to the hot outer atmosphere of the Sun, known as corona,
which emits profusely in ultra-violet and X-ray wavelengths of the electromagnetic spectrum.

It is known that the corona consists of ionised gas at temperatures exceeding one million Kelvin,
which is much higher than photospheric temperature of 6000K, the visible surface temperature
of the Sun.

Sunspots help understand life around other stars

However, this observation is against the natural expectation that the temperatures should
reduce as we go away from the source of energy, and this is known as the ‘coronal heating
problem.’ From observations, such as the presence of even hotter corona, called active regions
above the Sunspots (dark patches seen in visible images of the Sun) where the magnetic fields
are known to be stronger, it is suggested that the magnetic fields have an important role in the
coronal heating, according to the ISRO.

While there are different theories regarding the actual mechanism, one of these relies on the
occurrence of a large number of small solar flares called nanoflares.

Another puzzling observation about the corona is that certain elements are found to have
abundances three to four times higher in active regions than in the photosphere.

This happens for elements which are easier to ionise, or require lesser energy to ionise. In more
technical terms, these elements have their First Ionisation Potential (FIP) lower than 10 eV, and
hence this phenomenon is generally termed as FIP bias.

Global magnetic field of Sun’s atmosphere measured for the first time

The exact reason behind the FIP bias and its origin remains an open question. A team of
scientists from Ahmedabad-based Physical Research Laboratory (PRL), a unit of Department of
Space, used observations of the Sun in soft X-rays with Solar X-ray Monitor (XSM) on board
ISRO’s Chandrayaan-2 mission during the deepest solar minimum of the past hundred years to
learn exciting details about the solar corona, an update on the ISRO website said.

“For the first time, absolute abundances of elemental Mg, Al, Si in the quiet solar corona are
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derived. The team discovered and characterised around 100 sub-A class microflares in the quiet
corona providing new insight into coronal heating puzzle”, it said.

The XSM, designed and developed by PRL with support from various ISRO centres, provides
measurement of soft X-ray (1- 15 keV) spectrum of the Sun.

The XSM also supports the quantitative measurements of elemental abundances of the lunar
surface using the companion payload CLASS (Chandrayaan-2 Large Area Soft X-ray
Spectrometer) developed by URSC (U R Rao Satellite Centre), an ISRO centre, which
measures the X-ray fluorescence spectrum from the lunar surface.

Solar probe reveals sun's tiny 'campfires' in closest-ever photos

At present, XSM is the only instrument that provides soft X-ray spectral measurements of the
Sun, i.e., measures the intensity of X-ray in different energies over the 1 to 15 keV.

More importantly, XSM provides such measurements with very good energy resolution at every
second, the highest cadence for any instrument so far, the ISRO update said.

XSM started observations of the Sun in September 2019, during the period of solar minimum
when typically there were very few Sunspots and active regions on the Sun.

The solar minimum of 2019-2020 was even more peculiar as the Sun was extremely quiet, and
its activity was at the lowest level over the past century, the space agency said.

This provided a unique opportunity for XSM to observe the quiet corona without active regions
for long periods.

The solar X-ray flux was observed by the XSM during this period when no active regions were
present on the solar disk.

The Sun brings out a fresh batch of sunspots

A remarkable and surprising observation is the detection of a large number (98) of extremely
small flares in the quiet corona.

These flares are so small that their intensity is well below the standard scale to classify solar
flares (i.e. A, B, C, M, and X class flares, where each class is 10 times more intense than
previous), and hence these are termed as sub-A class microflares.

Using the X-ray spectra of these microflares obtained with the XSM and contemporary images in
Extreme Ultra-violet obtained with the Atmospheric Imaging Assembly (AIA) of NASA’s Solar
Dynamics Observatory (SDO), the energy content of these flares could be estimated, ISRO said.

“This was the first observation and statistical study of such a large sample of microflares in the
quiet Sun, supporting the hypothesis of the presence of even smaller scale flares everywhere on
the solar corona that could be responsible for the coronal heating,” the update said.

The X-ray emission over these 76 days, excluding the durations of the microflares, is unusually
constant.

This is the lowest intensity of X-ray emission observed from the Sun since space-borne
observations began, the ISRO said.
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Analysis of the XSM spectra of the quiet Sun, excluding the microflares, provided the
measurement of abundances of various elements.

The abundances of the low FIP elements Mg, Al, and Si were estimated and found to be lower
than the abundances seen in active region corona but higher than that in the photosphere.

“This is the first report of measurement of abundances as well as reduced FIP bias in the quiet
Sun.

Our observations of FIP bias in the quiet Sun provides significant inputs towards understanding
the FIP bias and suggests that it arises due to the presence of Alfvn waves in the closed
magnetic loops”, the ISRO said.

These outstanding science results on the solar corona and heliophysics obtained during a
unique solar extremely quiet period using a sensitive instrument XSM aboard Chandryayaan-2
observations are published in two companion papers in the May issue of the Astrophysical
Journal Letters.

“Both the Chandrayaan-2 orbiter and the XSM instrument are performing extremely well, and
expected to provide many more exciting and new results”, the update added.
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On June 21, 1948, the Small-Scale Experimental Machine (SSEM), known popularly by its
nickname Baby, executed its first program successfully. A.S.Ganesh takes a look at how the
Baby, the world’s first stored-program electronic computer, came to be...
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BEST FROM SCIENCE JOURNALS: PHYSICS OF FOAM
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Froth and foam floating at Sellur tank in Madurai | File   | Photo Credit: ASHOK R

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Published in PNAS

Who doesn’t love to play with foam? Now, chemical engineers have identified the life cycle of
foam. The molecules of soap and detergent get accumulated in water to form micelles. The
team noted that foam films have an ever-changing topography and the arrangement of micelles
is governed by ionic interactions. The authors explain that this knowledge and understanding
could aid in the development of new products — from food and personal care to
pharmaceuticals.

Published in Nature Communications

Researchers from Los Alamos National Laboratory and Purdue University have developed a
new bio-ink for biosensors that could simplify surgery. These new biosensors allow medical
practitioners to record and image tissues and help in identifying critical regions during surgery.
The bio-inks are made of polymers which can also allow in 3D printing of stem cells. The team
notes that the ink used in the biosensors is biocompatible and provides a user-friendly design.

Published in Nature Communications

How do our taste buds identify the sourness of a food? Though we easily identify the sweet taste
of any food, it is not the same in the case of sour foods. However, many animals are able to
distinguish the sourness of foods. How are they able to do this? Researchers using the fruit fly
as their research model found that the insect while tasting acidic foods activates a neuron that
decides whether to intake or refuse the food.

Published in Lancet Global Health

A study conducted in rural KwaZulu-Natal, a province in South Africa showed a high burden of
undiagnosed diseases in the region. The 18-month study, conducted before COVID-19
screened 17,118 people over 15 years of age. It found that tuberculosis, diabetes, and
hypertension were prevalent among both genders. Also, four out of five women above 30 years
were suffering from a chronic health condition. “Our findings suggest that the massive efforts of
the past 15 years to test and treat for HIV have done very well for that one disease…But in that
process, we may have neglected some of the other important diseases that are highly
prevalent,” the study author Emily Wong said in a release.

Published in Nature Communications

The cellular skeleton in our body consists of various protein filaments. The protein filaments
further consist of intermediate filaments and microtubules. The intermediate filaments get added
to the microtubules and prevent the latter’s change in shape which ultimately helps to maintain
the shape of our cells, notes a new study.
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https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41467-021-23523-z&data=04%7C01%7Caswathi.p%40thehindu.co.in%7C292d5207f6a540442a7d08d93615a8ca%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637600288923387918%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4ZwDtbsZDnYW334wuZN7HY9COmto%2FmhvogF2YgL8WRA%3D&reserved=0
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On June 21, 1948, the Small-Scale Experimental Machine (SSEM), known popularly by its
nickname Baby, executed its first program successfully. A.S.Ganesh takes a look at how the
Baby, the world’s first stored-program electronic computer, came to be...
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DRDO TESTS ENHANCED RANGE PINAKA ROCKET
Relevant for: Science & Technology | Topic: Defence related developments

A multi-barrel launcher firing a Pinaka rocket at Chandipur beach in Odisha.  

The Defence Research and Development Organisation (DRDO) on Friday successfully test fired
the enhanced range versions of the indigenously developed 122 mm calibre rocket as well as
the extended range version of indigenously developed Pinaka rocket from a Multi-Barrel Rocket
Launcher (MBRL) at integrated test range, Chandipur in Odisha.

“Four enhanced range version of 122mm rockets were test fired with full instrumentation and
they met the complete mission objectives. These rockets have been developed for Army
applications and can destroy targets up to 40 km,” a DRDO statement said.

This enhanced rocket system would replace the existing 122mm Grad rockets.

In a second statement, the DRDO said that 25 enhanced Pinaka rockets were launched in quick
succession against targets at different ranges on June 24 and 25. “The enhanced range version
of Pinaka rocket system can destroy targets at distances up to 45 kms,” it stated.

Both the Pinaka and the 122 mm rockets were developed by Pune-based Armament Research
and Development Establishment and High Energy Materials Research Laboratory with
manufacturing support from Economic Explosives Limited, Nagpur.
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DETAILED PROJECT REPORTS OF LIDAR SURVEY OF
FOREST AREAS IN 10 STATES FOR WATER AND
FODDER AUGMENTATION RELEASED.
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Minister for Environment, Forest and Climate Change, Shri Prakash Javadekar in a virtual event
today released the Detailed Project Reports (DPRs) of LiDAR based survey of forest areas in
ten states namely Assam, Bihar, Chhatisgarh, Goa, Jharkhand, Madhya Pradesh, Maharashtra,
Manipur, Nagaland, and Tripura.

Today launched detailed project reports (DPRs) on LIDAR Survey of water and fodder
augmentation in forest areas of 10 states. For the first time Central funds have been used to
survey forest areas of 26 states at such a large scale.@moefcc @PMOIndia
pic.twitter.com/l0jHjpVSOG

Shri Javadekar informed that the project which was awarded to WAPCOS, a PSU under the
aegis of Ministry of Jal Shakti, Government of India is a first of its kind and a unique experiment
using LiDAR technology which will help augment water and fodder in jungles areas thereby
reducing human-animal conflict, help in groundwater recharge, help local communities and also
asked state forest departments to use CAMPA funds towards implementation of these projects
in right earnest and in accordance with the ‘Ridge to Valley’ approach of watershed
management.

WAPCOS has prepared these DPR’s using LiDAR technology in which the 3-D(three
dimensional) DEM (Digital Elevation Model), imagery and layers of the project areas are used
for recommending different types of Soil & Water conservation structures such as Anicut,
Gabion, Gully Plug, Mini percolation tank, Percolation Tank, Field bund, Sunken pond, Farm
pond etc. These structures will help in catching the rain water and prevent stream run off, which
will help in recharging of Ground water.

WAPCOS with the participation of State Forest Departments identified one major ridge inside a
forest block in these states with average area of 10,000 ha selected in each State for
preparation of Detailed Project Reports for planning and identifying locations and structures for
construction of appropriate and feasible micro soil and water conservation structures consistent
with site specific geography, topography and soil characteristics.

States/UTs identified one major ridge inside a forest block with the criteria that area selected
should have average rainfall of the state, and the area requires assisted natural generation
which means the density of forests should be less than 0.4 or below, but should have
reasonable potential to regenerate with the ANR interventions.

The project was awarded to WAPCOS in July 2020 at a cost of Rs.18.38 Crore/- for
implementation in 26 states over 261897 hectare. The DPR’s for the remaining 16 states will
also be released shortly.

***

GK

https://twitter.com/moefcc?ref_src=twsrc%5Etfw
https://twitter.com/PMOIndia?ref_src=twsrc%5Etfw
https://t.co/l0jHjpVSOG
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Minister for Environment, Forest and Climate Change, Shri Prakash Javadekar in a virtual event
today released the Detailed Project Reports (DPRs) of LiDAR based survey of forest areas in
ten states namely Assam, Bihar, Chhatisgarh, Goa, Jharkhand, Madhya Pradesh, Maharashtra,
Manipur, Nagaland, and Tripura.

Today launched detailed project reports (DPRs) on LIDAR Survey of water and fodder
augmentation in forest areas of 10 states. For the first time Central funds have been used to
survey forest areas of 26 states at such a large scale.@moefcc @PMOIndia
pic.twitter.com/l0jHjpVSOG

Shri Javadekar informed that the project which was awarded to WAPCOS, a PSU under the
aegis of Ministry of Jal Shakti, Government of India is a first of its kind and a unique experiment
using LiDAR technology which will help augment water and fodder in jungles areas thereby
reducing human-animal conflict, help in groundwater recharge, help local communities and also
asked state forest departments to use CAMPA funds towards implementation of these projects
in right earnest and in accordance with the ‘Ridge to Valley’ approach of watershed
management.

WAPCOS has prepared these DPR’s using LiDAR technology in which the 3-D(three
dimensional) DEM (Digital Elevation Model), imagery and layers of the project areas are used
for recommending different types of Soil & Water conservation structures such as Anicut,
Gabion, Gully Plug, Mini percolation tank, Percolation Tank, Field bund, Sunken pond, Farm
pond etc. These structures will help in catching the rain water and prevent stream run off, which
will help in recharging of Ground water.

WAPCOS with the participation of State Forest Departments identified one major ridge inside a
forest block in these states with average area of 10,000 ha selected in each State for
preparation of Detailed Project Reports for planning and identifying locations and structures for
construction of appropriate and feasible micro soil and water conservation structures consistent
with site specific geography, topography and soil characteristics.

States/UTs identified one major ridge inside a forest block with the criteria that area selected
should have average rainfall of the state, and the area requires assisted natural generation
which means the density of forests should be less than 0.4 or below, but should have
reasonable potential to regenerate with the ANR interventions.

The project was awarded to WAPCOS in July 2020 at a cost of Rs.18.38 Crore/- for
implementation in 26 states over 261897 hectare. The DPR’s for the remaining 16 states will
also be released shortly.

***
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DRDO SUCCESSFULLY TEST FIRES ENHANCED
RANGE 122MM CALIBER ROCKET

Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

Defence Research and Development Organisation (DRDO) successfully test fired enhanced
range versions of indigenously developed 122mm Caliber Rocket from a Multi-Barrel Rocket
Launcher (MBRL) on June 25, 2021 at Integrated Test Range (ITR), Chandipur off the coast of
Odisha. Four enhanced range version of 122mm rockets were test fired with full instrumentation
and they met the complete mission objectives. These rockets have been developed for Army
applications and can destroy targets up to 40 km.  

All the flight articles were tracked by Range instruments, including Telemetry, Radar and Electro
Optical Tracking System deployed by ITR and Proof and Experimental Establishment (PXE).  

The rocket systems have been developed jointly by Pune-based Armament Research and
Development Establishment (ARDE) and High Energy Materials Research Laboratory (HEMRL)
with manufacturing support from M/s Economic Explosives Limited, Nagpur. This enhanced
rocket system would replace the existing 122mm Grad rockets.  

Raksha Mantri Shri Rajnath Singh has congratulated DRDO and the Industry on the successful
launch of 122mm Caliber Rocket. Secretary, Department of Defence R&D and Chairman DRDO
Dr G Satheesh Reddy commended the efforts of the teams involved in successful trials. 

ABB/Nampi/DK/Savvy/ADA

Defence Research and Development Organisation (DRDO) successfully test fired enhanced
range versions of indigenously developed 122mm Caliber Rocket from a Multi-Barrel Rocket
Launcher (MBRL) on June 25, 2021 at Integrated Test Range (ITR), Chandipur off the coast of
Odisha. Four enhanced range version of 122mm rockets were test fired with full instrumentation
and they met the complete mission objectives. These rockets have been developed for Army
applications and can destroy targets up to 40 km.  

All the flight articles were tracked by Range instruments, including Telemetry, Radar and Electro
Optical Tracking System deployed by ITR and Proof and Experimental Establishment (PXE).  

The rocket systems have been developed jointly by Pune-based Armament Research and
Development Establishment (ARDE) and High Energy Materials Research Laboratory (HEMRL)
with manufacturing support from M/s Economic Explosives Limited, Nagpur. This enhanced
rocket system would replace the existing 122mm Grad rockets.  

Raksha Mantri Shri Rajnath Singh has congratulated DRDO and the Industry on the successful
launch of 122mm Caliber Rocket. Secretary, Department of Defence R&D and Chairman DRDO
Dr G Satheesh Reddy commended the efforts of the teams involved in successful trials. 

ABB/Nampi/DK/Savvy/ADA
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WATCH : THE WORLD'S FIRST WOODEN SATELLITE
Relevant for: Science & Technology | Topic: Space Technology & related matters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

The European Space Agency (ESA) has planned to put the world’s first wooden satellite, WISA
Woodsat, on Earth’s orbit by the end of this year. The mission of the satellite is to test the
applicability of wooden materials like plywood in spacecraft structures and expose it to extreme
space conditions, such as heat, cold, vacuum and radiation, for an extended period of time.

It will be launched to space by the end of 2021 with a Rocket Lab Electron rocket from the Mahia
Peninsula launch complex in New Zealand.

Our code of editorial values

Please enter a valid email address.

The environmental agency in Brandenburg, the state where the 5.8 billion euro ($6.9 billion)
plant is being built, has still not given final approval - meaning a further delay cannot be ruled
out, even into 2022.

In an order dated June 22, CCI said it prima facie opines that certain agreements between
Google and smart TV manufacturers amounted to abuse of dominant position by Google.
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WHY ONLY SOME BACTERIA DEVELOP MULTI-DRUG
RESISTANCE

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

A sample bottle containing E. coli bacteria   | Photo Credit: REUTERS

During evolution, the fitness costs experienced by bacteria under constant and fluctuating
environments pose a problem that has not be solved. One way of seeing this is through the
example of multi-drug resistance. It is not clear why some bacteria evolve multi-drug resistance
while others do not. New research from the Population Biology Lab at IISER Pune could hold a
key to this and a similar class of puzzles.

Multi-drug resistance is a menace in public health, however it is a fascinating problem to an
evolutionary biologist who sees it from this angle: possessing multi-drug resistance implies that
the bacteria is adept at handling multiple antibiotics simultaneously. This would increase its
fitness appreciably. Given that antibiotics exert a very strong selection pressure, it would appear
that every bacteria in nature can become multi-drug resistant, which is not the case. “One of the
reason given for why that does not happen is fitness cost,” says Sutirth Dey, in whose lab the
study was carried out. When bacteria become fit in one environment, they either lose fitness or
fail to increase fitness in other environments. “Our study is showing that when the environment
is fluctuating, large (but not small) populations can by-pass this effect,” he adds.

Yashraj Chavhan, Sarthak Malusare, and Sutirth Dey studied populations of small and large
sizes across different constant and fluctuating environments and then subjected the evolved
populations to whole-genome, whole-population sequencing analysis. They found that small
populations acquire a certain set of mutations which allow them to survive in one environment
while paying a cost in others. Large populations also develop these mutations but, in addition,
have certain compensatory mutations that together give them fitness to survive in different
environments. Thus, population size determines the kind of mutations available to the bacteria,
which in turn, leads to the type of fitness costs they evolve.

In the paper, which has been published in the journal Ecology Letters, the group studied
approximately 480 generations of E. coli in four types of steady environments consisting of
different carbon sources, namely, galactose, thymidine, maltose and sorbitol, and one fluctuating
environment in which the carbon source changed unpredictably between these four. Bacteria
cannot use all carbon sources similarly. “Which carbon source is available impacts the
bacterium’s ability to survive and grow. Since this is a very basic requirement for survival and
growth, we decided to study what the availability of different kinds of carbon sources does to
their evolution,” says Prof Dey.

The study showed that, all else being equal, whether the bacteria pay fitness costs or not will
depend on the population size they evolve in.

Further, on doing whole-genome, whole population sequencing, the researchers found that the
larger populations contained greater number of mutations. The smaller populations only had
mutations related to metabolism of one kind of carbon source whereas the larger populations
had known mutations for metabolism of multiple types of carbon sources. “We believe that this is
the reason that the larger populations were able to bypass the costs while the small populations
were not,” clarifies Prof. Dey.

https://www.thehindu.com/profile/photographers/REUTERS/
https://onlinelibrary.wiley.com/doi/abs/10.1111/ele.13831
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The group plans to engineer these mutations in bacteria to formally show that they demonstrate
antagonistic pleiotropy or compensation, in a confirmatory step.

Though the paper gives a very strong prediction about how population size interacts with
fluctuating environments, it is not yet clear at what size the effect flips from cost to no-cost? “It
will obviously differ from species to species. It would be interesting to figure out theoretically
(and validate empirically) where these bounds are for different kinds of organisms,” he says.

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)
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New audio technique allows hearing ultrasonic sources
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NUCLEAR-CAPABLE AGNI-P MISSILE TEST-FIRED
Relevant for: Science & Technology | Topic: Defence related developments

Advanced variant:'Agni Prime' being test-fired from Dr. A.P.J. Abdul Kalam island off the coast of
Odisha on Monday.PTI-  

A new-generation nuclear-capable ballistic missile, Agni-P (Prime) was successfully test-fired by
the Defence Research and Development Organisation (DRDO) on Monday.

“Agni-P is a new-generation advanced variant of Agni class of missiles. It is a canisterised
missile with range capability between 1,000 and 2,000 km,” a DRDO statement said. The test
was conducted at 10.55 a.m. from the Dr. A.P.J. Abdul Kalam island, Balasore, off the coast of
Odisha.

High accuracy

Various telemetry and radar stations positioned along the eastern coast tracked and monitored
the missile, the statement said. “The missile followed textbook trajectory, meeting all mission
objectives with high level of accuracy.”

Congratulating the DRDO, Defence Minister Rajnath Singh said on Twitter: “Many advanced
technologies including composites, propulsion systems, innovative guidance and control
mechanisms and state-of-the-art navigation systems have been introduced. The Agni-P missile
would further strengthen India’s credible deterrence capabilities.”

Explaining the differences from the earlier Agni class of missiles, a DRDO official said Agni-P
had improved parameters, including manoeuvring and accuracy. “There is a complete
technology upgrade in every way.”

Cuts launch time

Canisterisation of missiles reduces the time required to launch the missile while improving its
storage and mobility, one defence official explained.

The Agni class of missiles are the mainstay of India’s nuclear launch capability which also
includes the Prithvi short-range ballistic missiles, submarine-launched ballistic missiles and
fighter aircraft.

The longest of the Agni series, Agni-V, an Inter-Continental Ballistic Missile (ICBM) with a range
of over 5,000 km, has already been tested several times and validated for induction.

In the past few years, India has also operationalised its submarine-based nuclear launch
capability, completing the nuclear triad. This is especially important given India’s no-first-use
policy while reserving the right of massive retaliation if struck with nuclear weapons first.

As reported by The Hindu earlier, the DRDO, in January 2020, successfully test-fired a 3,500-km
range submarine-launched ballistic missile, K-4, from a submerged pontoon off the
Visakhapatnam coast.

Once inducted, these missiles will be the mainstay of the Arihant class of indigenous ballistic
missile nuclear submarines (SSBN) and will give India the stand-off capability to launch nuclear
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weapons submerged in Indian waters.

INS Arihant , the only SSBN in service, is armed with K-15 missiles with a range of 750 km.
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DRDO SUCCESSFULLY FLIGHT TESTS NEW
GENERATION AGNI P BALLISTIC MISSILE

Relevant for: Science & Technology | Topic: Defence related developments

Defence Research and Development Organisation (DRDO) successfully flight tested a New
Generation Nuclear Capable Ballistic Missile Agni P from Dr APJ Abdul Kalam island off the
coast of Odisha, Balasore at 1055 hrs on June 28, 2021. Various telemetry and radar stations
positioned along the eastern coast tracked and monitored the missile. The missile followed text
book trajectory, meeting all mission objectives with high level of accuracy. 

Agni P is a new generation advanced variant of Agni class of missiles. It is a canisterised missile
with range capability between 1,000 and 2,000 kms.
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Defence Research and Development Organisation (DRDO) successfully flight tested a New
Generation Nuclear Capable Ballistic Missile Agni P from Dr APJ Abdul Kalam island off the
coast of Odisha, Balasore at 1055 hrs on June 28, 2021. Various telemetry and radar stations
positioned along the eastern coast tracked and monitored the missile. The missile followed text
book trajectory, meeting all mission objectives with high level of accuracy. 

Agni P is a new generation advanced variant of Agni class of missiles. It is a canisterised missile
with range capability between 1,000 and 2,000 kms.
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