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The India International Science Festival 
(IISF)-2020 was held in a virtual mode from 
22-25 December, 2020. Addressing on the 
occasion on virtual mode, the Prime Minister 
said that this Festival is a celebration of 
science and added that India has a rich legacy 
in science, technology and innovation. Our 
scientists have done path breaking research. 
Our tech industry is at the forefront of solving 
global problems. But India wants to do more. 
We look at the past with pride but want an even 
better future, Shri Modi said.

IISF 2020 was organized jointly by Council 
of Scientific and Industrial Research (CSIR), 
Department of Science and Technology 
(D S T),  Ministry of  Earth Sciences, 
Department of Biotechnology (DBT), Indian 
Council of Medical Research (ICMR) in 
association with VijnanaBharati. The nodal 
institution for science festival this year is 
C S I R-National Insti tute of Science, 
Technology and Development Studies 
(NISTADS), New Delhi.

The Prime Minister said all our efforts are 
aimed at making India the most trustworthy 
centre for scientific learning. At the same 
time, we want our scientific community to 
share and grow with the best of global talent. 
One of the steps taken to achieve this is 
hosting and participating in hackathons to 
provide exposure and opportunity to Indian 
scientists.

The Prime Minister asserted that the New 
National Education Policy will help in 
fostering scientific temper from an early age. 
He said now focus has shifted from outlays to 
outcome, from textbooks to research and 
application. The Policy will encourage 
creation of a pool of top-quality teachers. This 
approach will help the budding scientists. This 
is being supplemented by Atal Innovation 
Mission and Atal Tinkering labs, Shri Modi 
said.

For Quality research, the Government is 
running Prime Minister Research Fellows 
Scheme to encourage the best talent of the 
country to undertake research as per talent and 
interest. The Prime Minister informed that the 
scheme is helping scientists in the top 
institutes.

The Prime Minister emphasized the imp-
ortance of bringing the benefits of science and 
technology to all. He said that Science and 
Technology are bridging the gap of scarcity. It 
is connecting the poorest of the poor with the 
government. With digital advances, India is 
becoming a centre of evolution and revolution 

India International Science Festival-2020 

of global high-tech power, the Prime Minister 
added.

To achieve this world class education, health, 
connectivity and rural solutions, today's India 
has data, demography and demand. Above all, 
India has democracy to balance and protect all 
this. That is why the world trusts India, the 
Prime Minister stressed.

The Prime Minister said there are many 
challenges in our country like Water Scarcity, 
Pollution, Soil Quality, Food Security, for 
which modern science has a solution. Science 
also has a big role in rapidly exploring the 
water, energy and food resources in our sea. 
He said India is running Deep Ocean Mission 
for this and has achieved success. He said the 
benefit of new inventions in science finds a 
way in commerce and business as well.

The Prime Minister said reforms have now 
been undertaken in the Space Sector to 
encourage our youth and the private sector to 
not only touch the sky, but also the heights of 
the deep space. He said the new Production 
Linked Incentive Scheme also focuses on 
sectors related to science and technology. 
Such steps will give a boost to the scientific 
community, the ecosystem related to science 
and technology will get better and generate 
more resources for innovation and create a 
new culture of partnership between science 
and industry. He wished that this festival 
would give new dimensions to the Spirit of 
Coordination and Collaboration between 
Science and Industry as new collaborations 
will lead to new avenues.

The Prime Minister stressed that the biggest 
challenge facing science now, may be a vaccine 
for COVID pandemic. But the biggest long 
term challenge science faces is to attract high 
quality youngsters and retain them. He further 
added what is called science today, becomes 
the technology of tomorrow and an engineering 

Event/Organaisation

solution later. He said for attracting good talent 
into our science domain, the government has 
announced scholarships at various levels. But it 
needs a big out-reach from within the science 
community as well. He said the excitement 
surrounding Chandrayaan Mission was a great 
starting point to evince interest from youn-
gsters.

The Prime Minister gave a call to the global 
community to invest in Indian talent and 
innovate in India. He told the gathering that 
India has the brightest minds, and celebrates a 
culture of openness and transparency. The 
Government of India stands ready to address 
any challenge and improve the research 
environment here. He said Science brings out 
the best within the person and uses the power 
of difference. He lauded our scientist for 
keeping India ahead and in a better position in 
the fight against Corona.

Earlier, Dr. Shekhar C. Mande, Secretary 
DSIR and DG, CSIR, in his welcome address 
dwelt upon various dimensions of the IISF-
2020.  He said more than 40 science 
laboratories and educational institutions are 
participating in organising this festival and 
elaborated on the purpose of the IISF-2020.  
He said, IISF-2020 will attempt 5 Guinness 
Book of World Records, one of which---
maximum students making the Sun Dial 
simultaneously—was attempted this morning 
where 6,874 students from 189 schools 
participated and that the video evidence by 
representatives of GBWR has been collected 
and forwarded to them for evaluation and 
certification.

Those who attended the inaugural included 
Prof. Ashutosh Sharma, Secretary, DST; 
Dr.Renu Swarup, Secretary, DBT; Dr. 
M.Rajeevan, Secretary, MoES,  Dr. Vijay P, 
Bhatkar, National President, VIBHA, 
scientists across the country. 

IISF2020



SCIENCE AND SOCIETY 

06 The Scitech Journal Volume 08 Issue 02 February 2021

Student Science Village –Mega Science Hub

for Aatmanirbhar Bharat.

More than 30,000 Students from various parts 
of country have registered for participation in 
Students' Science Village. The teams of experts 
and eminent scientists conducted various live 
hands-on experiments in physics, chemistry, 
biology, maths. The students after going 
through interactive scientific discussions, 
innovative experiments, quiz competitions 
were expected to boost their scientific skills 
and knowledge and pave way for their 
excellence in science. It is understood that 

Event/Organaisation

Science Village 2020 will give the right global 
experience to develop scientific spirit at a very 
young age.

The Minister also inaugurated the Mega 
Science, Technology & Industry Expo as part 
of the IISF 2020.  This Expo highlights over 
400 institutions from Scientific and Industry 
fields, open 24x7 throughout the IISF-2020 
and was a big draw for people. It aimed 
showcasing Indian science in various fields 
before the global audience.

IISF2020

Union minister Dr. Harsh Vardhan Inaugurated 
the Student Science Village –Mega Science Hub 
which is one of the flagship programmes of 6th 
India International Science Festival 2020, 
coordinated by CSIR-NISTAD, New Delhi. 
Present on the occasion were Dr. Renu Swarup, 
Secretary, Department of Biotechnology; Dr. 
Sridhar Srivastava, Director NCERT, New 
Delhi, Dr. Sudhir S. Bhadoria, General 
Secretary, VIBHA, Senior officials and experts 
from the Government, Research Institutes and 
Universities along with students from the nook 
and corner of the country. This year our theme is 
“School Science for Sustainability” with a core 
objective to make the science enjoyable. This 
year's edition of the Student Science Village is 
being organized through virtual platform due to 
the COVID-19 pandemic. The prime objectives 
of science village was to give exposure to the 
students from rural India and make them aware 
of India's new challenges and achievements in 
frontier areas of Science & Technology. This 
programme is linked with the Pradhan Mantri 
Sansad Adarsh Gram Yojana. Apart from the 
nomination of students by Members of 
Parliament, free entry to all the students across 
the country has been made available to join the 
festivity of science for creative innovative minds 

Conclave on Assistive Technologies and Divyangjan
thThe 6  India International Science Festival 

(IISF) is based on the theme 'Science for Self-
reliant India and Global Welfare'. Resilience, 
Adaptability and Coexistence play a very 
important role in mainstreaming Divyangjan 
in the overall developmental process for an 
Equitable Inclusive growth. Though several 
initiatives were taken by the Government, 
i nc lud ing  t he  R&D p rog rammes  o f 
Department of Science and Technology, there 
is a need for accelerating the pace of Research 
and Development (R&D) in the field of 
Assistive Technologies in the context of 
developing demographic changes, leading to a 
greater number of persons with disabilities.

The second edition of Conclave on Assistive 
Technologies and Divyangjan was held with the 
theme of “Empowering Divyangjan through 
Science, Technology and Innovations for Self-
Reliance”. The conclave brought together 
various stakeholders  in the Assistive 
Technologies (AT) value chain such as 
researchers, scientists, engineers, clinicians, 
innovators, policymakers, entrepreneurs and 
start-ups, government and non-governmental 
organizations, industries, counselors, along 
with Divyangjan and their care givers to address 

the challenges in building a Self-Reliant 
Assistive Technology ecosystem in India

The event was inaugurated by the Union 
Minister for Social Justice and Empowerment, 
Shri Thaawar Chand Gehlot. The two-day 
deliberations provided a common platform not 
only to discuss about solutions but also 
deliberate on existing problems for a proactive 
Research & Development on Assistive tools, 
technologies and techniques for building 
resilience among the Divyangjan, as well as 
creating a self-reliant R&D ecosystem for 
empowering the Divyangjan

The event had lead talks and panel discussion 
focused on different aspects like Assistive 
Technology Ecosystem in India, Independent 
Daily Living, Education and Skill Dev-
elopment, Employability etc. with special 
reference to women, Northeastern States, the 
challenges during the current pandemic and 
the need for development of indigenous 
assistive devices for self-reliance.The event 
also had a Virtual Expo/Exhibition besides 
Poster Presentation by Students.

More than 200 participants comprising 
researchers, scientists and technologists, user 

groups, industry, clinicians and practitioners, 
representatives of NGO's and Government 
deliberated on the unmet needs of Divyangjan 
and called for innovative approaches to solve the 
problems.  Participants  hoped that  the 
recommendations will pave a way for realization 
of AT enabled inclusive development, role & 
responsibilities of various stakeholders in user 
centric product design and development, 
encourage increased coordination between 
accessibility, usability, and inclusion research 
and practice and interdisciplinary research with 
imperative user involvement. They said that on a 
larger perspective, the recommendation will help 
in realizing, not only the implementation 
strategies of Sugamya Bharat Abhiyan but will 
also develop more and more, technically feasible 
and economically viable technology solutions for 
Divyangjan in realizing the dream of 'Accessible 
India-Empowered India'.

On a global perspective the discussions will 
open the doors for participation and recognition 
of Divyangjan as active contributing members 
of society, who must not face any discrimination 
for achieving 2030 Agenda for Sustainable 
Development Goals pertaining to Disabilities.
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Global Indian Scientists & Technocrats (GIST) meet

seamless scientific and technological 
cooperation”.

Dr Harsh Vardhan highlighted the various 
initiatives by Government to strengthen the 
connect with the Indian S&T diaspora such as 
the Vaishvik Bhartiya Vaigyanik (VAIBHAV) 
Summit, which was collectively organized by 
several scientificdepartments /ministries 
/councils wherein many of the Diaspora 
experts enthusiastically deliberated on several 
topics and priority areas. In another initiative 
from CSIR to engage with diaspora more 
extensively and in a structured fashion, an 
interactive National Digital Platform named 
“Pravasi Bharatiya Academic and Scientific 
Sampark (PRABHASS)” has been developed.

Dr Harsh Vardhan pointed out the exceptional 
role played by scientific community in 
addressing the problems and developing 
solutions during Covid-19 pandemic.  He 
emphasized that the spirit of collaboration 
should continue even in post Covid world and 
the Indian scientific community in partnership 
with diaspora can play a vital role in addressing 
the global challenges such as climate change 
and help achieve sustainable development in 

Event/Organaisation

India and the world. “A key step would be 
partnering with research and academic 
institutions to address specific societal 
challenges particularly for the benefit of rural 
India”, he pointed out.

DR. Harsh Vardhan expressed his satisfaction 
that application of advanced technologies for 
imparting education and skilling for better 
employability is another area being discussed 
at this meet. “This is absolutely an important 
aspect and an area where the diaspora can 
make immense contribution”, he said.

Dr Vijay Bhatkar, President, Vijnana Bharati, 
speaking on the occasion complimented the 
organizers and highlighted that the virtual 
platform has made global collaborations 
easier and faster and India must capitalize this 
opportunity to engage with diaspora and 
utilize their expertise in developing innovative 
solutions for various challenges.

GIST Meet has participants from several 
countries including USA, UK, Qatar, Angola, 
Anguilla, Australia, Switzerland and of course 
India. The meeting involved Students, 
Teachers, Professors, Engineers, Physicians, 
Researchers, Scientists, Doctors and many 
others. Deliberations and presentations in the 
area of Agriculture, Water, AI applications, 
Healthcare, Education and Skilling for better 
employability are some of the key topics that 
would be deliberated upon. There are open 
interactive sessions, where diaspora and their 
Indian counterparts would share their 
collaboration experiences and recommen-
dations for implementation.

IISF2020

Union Minister Dr Harsh Vardhan inaugurated 
the Global Indian Scientists & Technocrats 
(GIST) meet which was organized as a part of 
the Indian International Science Festival (IISF) 
2020. Speaking on the occasion, Dr Harsh 
Vardhan observed, “India is blessed with a large 
S&T Diaspora spread across the globe who are 
not only contributing to the progress of the 
countries they reside in but are eager to share 
their knowledge and experiences for acc-
elerating the pace of development of India 
using appropriate engagement opportunities”. 
“There is enormous untapped potential in 
connecting and engaging with the Indian 
scientific diaspora - not only for the benefit of 
our national development but also for the global 
good”, he added.

Dr Harsh Vardhan expressed satisfaction that 
the GIST Meet would enable developing long 
term linkages for creating and effectively 
applying S&T tools for sustainable dev-
elopment particularly in the rural sector.  “We 
all are aware that science and technology are a 
propellant for building a thriving country and 
are the key drivers for empowering nations and 
the mankind at large”, he noted and stressed 
that “Scientific inventions ensuring tech-
nologies that enable development in all its 
dimensions and enhance human capabilities are 
of particular importance”.

The Minister pointed out that many of the 
challenges that the world is facing today - from 
climate change, food security, energy to 
poverty reduction have scientific dimensions 
that can be only effectively addressed through 
S&T.  He emphasized, “No country can 
achieve these in isolation; Such challenges can 
be addressed through cooperation, particularly 

Gender parity is a global concern and world-
wide countries are acknowledging the 
drawbacks of gender imbalance in sustainable 
development. One of the pillars for achieving 
self-reliance is accelerating gender equality by 
including more women in science, technology 
and innovation (STI). To discuss the status, the 
challenges and the way forward, a specific 
event has been designed in the India 
International Science Festival 2020 'Women 
Scientists and Entrepreneurs' Conclave. The 
inaugural session of this conclave was 
addressed by the Governor of Telangana, 
Dr.TamilisaiSoundararajan and the Union M/o 
Women and Child Deve-lopment , and 
Textiles, Smt. SmritiZ ubinIrani.

 Addressing the inaugural conclave, the 

Telangana Governor Dr.Tamilisai Soun-
dararajan said that in  achieving the goals of 
Atmanirbhar Bharat (the self-reliant India), the 
role of women is very important. She pointed 
out that in our country, the presence of women 
workforce is  meagre in science and 
entrepreneurship. She said that women have 
the capability to transform the employment 
scenario in the country. Women owned 
enterprises have the potential to create 150-170 
million new jobs. She emphasized the need of 
increasing seats for women in engineering and 
technical institutions and more number of 
fellowships to encourage women scientists and 
technologists. The Governor and other 
dignitaries joined this conclave virtually. 

Women Scientists and Entrepreneurs Conclave
The Union Minister for Women and Child 
Development, Smt. Smriti Irani ,in her 
address, said that the number of women 
scientists in India is very low and it needs to be 
increased and various government schemes 
have been initiated to motivate women to enter 
the field of scientific research. She added that 
programmes like IISF motivate and attracts 
women towards science, technology, 
innovation and entrepreneurship.

In this programme of IISF-2020, Dr. Shekhar 
C. Mande, DG, CSIR; Dr.RenuSwarup, 
Secretary, Department of Biotechnology; Dr. 
Rakesh Kumar, Director, CSIR-NEERI and 
Principal Coordinator of the conclave 
Dr.AtyaKaple also spoke.
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Overseas Science & Technology Ministers' and Diplomats' conclave

Preparedness Innovations (CEPI) as one of 
the six global networks of laboratories for 
centralized assessment of COVID- 19 
Vaccines”.

The Minister drew attention of the conclave, 
saying “There are many other challenges 
which the world is readying to face in the post 
COVID-19 era such as climate change, 
energy and water security, anti-microbial 
resistance etc, to name a few”. “To face these 
challenges, we must rethink on how research 
is funded, we need to re-visualize which 
research is being funded and re-imagine 
newer ways of cooperation on this front”, he 
emphasised.

Dr. Harsh Vardhan said that the pandemic has 
accelerated digitization and we need to utilize 
Artificial Intelligence and Big Data with 
responsibility and accessibility. “India has 
taken leadership in digitization and our 
contact tracing and tracking of COVID-19 
cases has shown that India can harness digital 
solutions for benefit of the population” he 
pointed out.

The Minister informed that India's Ministries 
of Science and Technology and Earth Sciences 
are actively cooperating with 44 countries 

Event/Organaisation

across the globe, and said, “The present 
cooperation in research and development is 
driven by a sense of mutual trust and purpose in 
achieving together 'high quality' and 'high 
impact' partnerships. This cooperation extends 
to capacity building in the academic research 
arena as well”. He also pointed out that India 
has always believed in sharing knowledge, 
technology and know-how with countries 
facing similar developmental challenges. “The 
Department of Science and Technology is 
facilitating the Indian scientific community to 
connect with researchers from other countries 
like Australia, ASEAN countries, Brazil, 
Japan, Portugal, Russia, Serbia, Slovenia, 
United States and Uzbekistan to find solutions 
against COVID-19 through joint research 
projects”, he added.

He emphasised that for our neighbourhood 
countries including Afghanistan, Myanmar 
and Sri Lanka, a unique model of need-based 
entity-to-entity cooperation has been 
judiciously adopted. “This has been done with 
the defining perspective to jointly address 
national needs of these countries through S&T 
enabled cooperation”, he said.

While Minister from Uzbekistan appreciated 
India's stellar efforts in combating COVID-19 
and sought collaboration with India in vaccine 
development, Ministers from Afghanistan, 
Myanmar, Philippines and Cambodia evinced 
keenness in India's assistance in development 
of higher education institutes in their countries, 
cooperation in S & T and scholarships for their 
students for higher studies in India. Dr. Harsh 
Vardhan assured them of making sincere efforts 
to their proposals.

IISF2020

Dr. Harsh Vardhan, Union Minister of Science & 
Technology, Earth Sciences and Health & Family 
Welfare has said “Science and Technology breaks 
all barriers.... We also believe it validates the 
Indian philosophy of “Vasudhaiva Kutum-
bakam” – the world is one family. This 
expression reflects our ancient, inclusive 
traditions”. He was addressing Science 
&Technology ministers from Afghanistan, 
Cambodia, Myanmar, Philippines, Sri Lanka, 
Uzbekistan and diplomats from Denmark, Italy, 
Netherlands, Switzerland and other countries at 
the “Overseas Science & Technology Ministers' 
and Diplomats'  conclave” at the India 
International Science Festival 2020 being held 
virtually. He said, “Wehave learnt to harness the 
soft prowess of science and technology as an 
important pillar of our cooperation in the 
knowledge economy of the 21st century”.

He stated, “The current COVID19 pandemic has 
reinforced our belief in innovation and R&D to 
accelerate products and services that not only 
help in disease management, but also enhance 
our level of preparedness for future outbreaks”. 
Dr. Harsh Vardhan highlighted “India's response 
to the pandemic has been driven by the wisdom 
and evidence of science”. He elaborated on 
Indian scientists' accomplishments in the fight 
against COVID-19. He pointed out “Today, the 
focus has shifted to vaccine production and rapid 
testing”.“Many vaccines are in the advanced 
stage of development and India is slated to 
become one of the largest manufacturers of 
vaccines in the world,” he added.

He expressed his satisfaction “The imm-
unoassay laboratory of Translational Health 
Science and Technology Institute (THSTI) has 
been recognized by Coalition for Epidemic 

Union Minister for Science, Technology, Earth 
Sciences, Health, and Family Welfare Dr. 
Harsh Vardhan appealed to Science and 
Technology Ministers of all the states of the 
country to use science, technology, and 
innovation to the fullest to solve problems of 
their states.

“COVID-19 is a learning for all to understand 
the challenges of society and its solutions. Each 
and every issue can be solved through science 
and technology. We have a great science 
infrastructure, and we rank among the world's 
best on all parameters. Science and Technology 
possibility has to be used to the fullest at the 
state level,” Dr. Harsh Vardhan said in his 
address at the 'State S&T Ministers Conclave' 

in the sixth edition of India International 
Science Festival (IISF 2020).

 He also advocated that State Science and 
Technology Councils should become robust 
and powerful and play a major role in the 
development and progress of states.

“Science and technology is one of the most 
powerful departments of the country for 
solving all kinds of problems - agriculture, 
potable water, energy, health and so on. There 
is a need to connect science with these fields 
to solve problems. The science infrastructure 
should be used by all states so that fruits of 
science are enjoyed by all the states of the 
country,” said Dr. Harsh Vardhan.

State S&T Ministers Conclave
Principal Scientific Adviser to the Government 
of India, Prof K VijayRaghavan, pointed out 
that science generates solutions for everyday 
life and increases the quality of life of our 
citizens, while Head, SEED Division, DST 
Dr.Debapriya Dutta, said that science is the 
greatest collective endeavour in ensuring 
longer and happier life. 

The State S&T Ministers conclave held 
annually as part of the IISF, creates an 
opportunity for a dialogue among the key 
stakeholders & partners for centre-state S&T 
cooperation. The Minister also released a 
compendium of State S & T Councils and 
inaugurated its web portal
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Vigyanika-International Science Literature Festival

unication. He highlighted the need of science 
communication to accommodate not just 
regional languages, but dialects and rich 
folklore to reach the population deprived of 
digital space. Stating the saying, “Catch them 
y o u n g ” ,  h e  e x h o r t e d  t h e  n e e d  f o r 
glamourizing science to attract a young 
audience to inculcate scientific temperament 
among them.

Event/Organaisation

Chief Scientist, CSIR-NISCAIR proposed 
the vote of thanks.

A session on 'Science literature in Indian 
regional languages' was chaired by Mr 
Nandan Kudhyadi, Science film maker, Ex-
member of Academic council of the Film & 
Television Institute of India, Pune. In his 
introductory remarks, he talked about the 
importance of science fiction in science 
communication and passion of science 
communicators to popularize science in 
regional languages. Dr Ashutosh Jawadekar, a 
dentist by profession who is associated with 
Dinanath Mangeshkar Hospital, Pune talked 
about science fiction and scientific literature in 
Marathi. He said science and literature go 
hand in hand, and complements the rich 
Marathi heritage of India. He addressed the 
lacuna in the field of science fiction Marathi 
poetry and statistical analysis to gauge the 
Marathi science literature readership.

Dr T.V. Venkateswaran, Scientist F, Vigyan 
Prasar, New Delhi shared about different media 
to communicate science in Tamil. Moreover, he 
talked about different science fiction stories in 
the history of Tamil literature and movies for 
students and young adults.  He summarized the 
communication trends observed in the 
contemporary world today as hard (didactic), 
speculation (fantastic) and social (critique). Mr 
ASKVS Sharma, Former Chief Scientist, 
CSIR-Central Food Technological Research 
Institute, Mysuru opined on the need for more 
growth and efforts in the field of science fiction 
in modern Kannada. He took us back to the very 
first science fiction story in Kannada, Pashu-
bala published in 1928.

Prof. (Dr) Dipak Kumar Sarma, Professor of 
Surgery & Head of the Department of 
Emergency Medicine, Gauhati Medical College 
& Hospital, Guwahati, Assam discussed the 
history of Assamese science literature and its 
development towards the field of science fiction 
and fantasy. He talked about effective science 
fiction writing with local values and ethics, 
making it acceptable to different parts of the 
society and the role of translation in the field of 
science fiction. All the panelists discussed the 
major challenges in communicating science in 
regional languages and measures needed to fill 
up the lacunae for making science fiction an 
effective medium to communicate science.

IISF2020

CSIR-National Institute of Science Comm-
unication and Information Resources (CSIR-
NISCAIR), Ministry of Earth Sciences 
(MOES) and Vijnana Bharati (VIBHA) jointly 
organised the inaugural session of Vigyanika-
International Science Literature Festival on the 
opening dayof IISF 2020 on the virtual platform 
to mark the birth anniversary of Srinivasa 
Ramanujan.Addressing the participants and 
invitees, Dr Ranjana Aggarwal, Director, CSIR-
NISCAIR & CSIR-NISTADS stated that the 
event is aimed to take science and literature to 
the masses and showcase strategies to employ 
various aspects of science communication to 
promote self-reliance and global welfare. Dr 
Shekhar C. Mande, Secretary, DSIR and 
Director General, Council of Scientific & 
Industrial Research, who delivered the keynote 
address, expressed his excitement for taking the 
scientific literature to the general public through 
the event 'Vigyanika'. He highlighted the 
importance of science communication in 
fighting the current COVID-19 'infodemic' and 
fake news. Shri Tathagata Roy, former Governor 
of Meghalaya and Tripura who was the chief 
guest of the inaugural session said the 
superstition meddles with our scientific thinking 
and there must be a distinction between 
superstitions and our religious outlook.  

Prof. Ashutosh Sharma, Secretary, Department 
of Science and Technology, who delivered the 
presidential address emphasized the importance 
of IISF to amplify universality of science and 
how it seeks to fulfil the directive in Indian 
constitution to develop the scientific temper, 
humanism and inquiry and inform so that India 
can progress. He highlighted the importance of 
the event 'Vigyanika', stating the importance of 
science communication for scientists as well as 
for the public. Dr Vijay P. Bhatkar, President, 
Vijnana Bharati, was the Guest of Honour 
exhorted the need for enabling integration of 
local languages with technology to sustain and 
preserve science communication in regional 
languages in our multilingual country.

Prof. FinaryaLegoh, Vice-Chair, AASSA 
Special Committee on SHARE Comm-
unication, Indonesia talked about lessons learnt 
during COVID-19 pandemic and the resilient 
nature of human spirit. She emphasized on how 
science communication can provide solutions 
to pandemic and to help mitigate consequent 
challenges during the pandemic by providing 
policy briefs to different stakeholder, 
information for awareness. Prof. K.G. Suresh, 
V C,  Makhanla l  Chaturvedi  Nat ional 
University of Journalism and Communication, 
Bhopal gave his views on traditional comm-

Dr KananPurkayastha, Special Advisor 
(Science and Environment), Climate Reality 
Leader, Science Communicator, Columnist 
and Author, United Kingdom shared concerns 
for timely communication to the target 
audience regarding the uncertainty around 
scientific findings. Prof. Hak-Soo Kim, 
Former Chair & Founder, AASSA Special 
Committee on SHARE Communication, 
South Korea said that cooperative and 
interdisciplinary teamwork among scientists 
and policymakers is the need of the hour for 
effective communication of scientific 
information to tackle misinformation, 
especially regarding COVID-19 pandemic 
and climate change.Mr Hasan Jawaid Khan, 
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Agricultural Scientists' Meet 

environmental ,  economic and social 
sustainability. He focused on sustainable 
agriculture for zero hunger and poverty free 
nation.

Prof. Kamal Vatta stated that there is a need to 
look for sustainable agriculture and this can be 
achieved through integration of ecological, 
economic, environmental and social aspects. 
Synergies are achievable at lower scale but 
when scale increases it becomes difficult to 
maintain the synergy in the system, so scale is 
very important. He expressed that despite 
research support and evidence of no 
productivity loss, farmers are reluctant to 
adopt sustainable agricultural practices only 
because of lack of economic incentive. He 
expressed his desire that economic incentives 
must be given to the farmers for adoption of 
sustainable technologies.

Dr. Suresh Pal informed that performance of 
agriculture sector has improved significantly 
in last few years. He emphasized on the need 
to double the export of our agriculture 
commodities by 2025 as we have growth of 
3.5-4% for last few years. He also focused on 
production of oil-seed crops and other crops 

Event/Organaisation

Government for agriculture and rural 
development especially for the remote areas.

The second session focused on 'Challenges 
and Policy Framework'. Dr. AK Singh, Ex-
Vice Chancellor, Agriculture University, 
Gwalior and Ex-DDG and Secretary NAAS 
appreciated the organizers for highlighting the 
Natural Resource management (NRM) under 
Agriculture Scientist Meet and discussed 
foremost issues extensively in the country 
related to sustainable agriculture like ground 
water extraction, water quality, soil heath 
management and climate change. He also 
concentrated on the soil health management 
approach and advised scientific community to 
encourage the farmers for balanced utilization 
of fertilizer.

Dr. O.P. Choudhary, Head, Department of Soil 
Science, PAU, Ludhiana discussed about the 
ongoing practices adopted by the farmers in 
Punjab and advised the farmers to accept the 
innovation and technologies for higher yield 
and farm resource management.

Dr. Man Singh, PD, WTC, IARI outlined the 
long-term vision of sustainable agriculture 
keeping water at its centre. He explained the 
role of water, soil and energy in agro-
ecosystem. Dr. Singh concentrated on near-
future water conservation through water 
harvesting in changing climate and ground 
water recharging. For this type of focused 
research and development, useful knowledge 
requires an authenticated primary dataset. 
This information will help the community for 
planning and decision-making during climate 
change scenarios, he said. One of the 
progressive farmers from Punjab, Sh. Jagtar 
Singh Brar, Bathinda, also shared his views 
and experience based on soil degradation and 
soil exploitation issues due to intensive 
agriculture, soil health management, carbon 
credit awareness and the use of organic carbon 
instead of chemical fertilizer.

Dr. V.K Singh, Head, Agronomy, IARI 
highlighted the repeated cropping pattern 
approach of Indian Agriculture. “This kind of 
cropping system exploits the natural resources 
and threatens the state of soil health day by 
day”, he pointed out. Therefore, he suggested  
shifting towards crop diversification. The 
inclusion of short duration crop can save the 
resources and help reduce the soil degradation.                                                           

IISF2020

'Agricultural Scientists' Meet' is a significant 
event of the India International Science 
Festival 2020. It provides a common platform 
for agricultural scientists, innovative farmers, 
teachers and students to actively participate 
and discuss on various emergent topics such as 
Synergism and tradeoffs in sustainable 
agriculture, NRM— challenges and policy 
framework, Precision farming technologies & 
agricultural production systems, Data-driven 
technologies in agriculture and their 
management, and Innovation and agriculture. 
The event aims at catering the need to reduce 
the impact of weather vagaries on agriculture 
and make agriculture a reliable income earning 
pursuit for marginal stakeholders.

Union Minister of State for Agriculture and 
Farmers' Welfare, Government of India, Shri 
Kailash Choudhary inaugurated the two-day 
Agricultural Scientists' Meet as part of India 
International Science Festival 2020. Other 
dignitaries on the occasion were Prof. Ramesh 
Chand, Member,  N I T I  Aayog; Dr.  T. 
Mohapatra, Secretary (DARE) and DG, 
ICAR. Around 200 participants including 
scientists, students and farmers attended the 
programme.

 At the outset, Dr. A. K. Singh, DDG 
(Agricultural Extension), ICAR welcomed the 
dignitaries and briefed about the Agricultural 
Scientists' Meet. Dr. Mohapatra, Trilochan 
DG, ICAR in his address, talked about the 
journey of agriculture sector in India from pre 
green revolution to the present status and 
stressed upon the need of technologies for 
sustainable agricultural development.

 Chief Guest Prof. Ramesh Chand talked about 
food and nutritional security. He further 
explained that farmers' income can be 
increased through science, innovation and 
policy support. Dr. K. K. Singh of India 
Meteorological Department proposed the vote 
of thanks.

In the session titled “Synergism and Tradeoffs 
in Sustainable Agriculture” of the Agriculture 
Scientist Meet, more than 200 participants 
attended the session.

The Chairman of the session, Padam Bhushan 
Dr. R.B Singh, Ex-Chancellor, CAU, Imphal, 
praised the organizers for hosting the event. He 
cautioned that the resources are not inherited 
from our parents but we borrow them from our 
children. He emphasized the need of big data 
analysis, artificial intelligence for decision 
support system. He pointed out that agriculture 
greatly impacts all pillars of our structure-- 

which we import.This will help reducing our 
import bill, he said.

Mr. Rajpal Rathore, farmer activist from 
Madya Pradesh, highlighted that there is a 
direct relation of sustainability with doubling 
the farmer's income. He stressed that along 
with nutritional security, the production of 
chemical free food is also important factor for 
one health one world.

Dr. Anupam Mishra focused on sustainable 
agriculture in different regions of the country 
and stated that the meaning of sustainable 
agriculture in hill region, costal region, arid 
and semiarid regions are different. He 
highlighted various schemes of Indian 
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Vigyan Yatra-Special lectures on history of Indian science, role of 
genomics etc.

for the Prakriti-based stratification of 
population used in Ayurveda.

Alagappa University organized a Special 
Lecture on “History of Indian Science” under 
the banner of India International Science 
festival (IISF) through the virtual platform to 
promote history of science in India. The event 
was conducted to create awareness amongst 
the youth about the Indian Civilization and its 
imprints across the globe. Total 600 
participants, including Undergraduate 
students, post-graduates, research scholars 

Event/Organaisation

Research Institute (CSIR-NEERI) and 
Vigyan Bharati (VIBHA) organised the 

t h'Vigyan Yatra' as part of the 6  India 
International Science Festival (IISF-2020) 
and Jigyasa: Student-Scientist Connect 
Program to nurture scientific temper and 
inspire young minds. The Vigyan Yatra was 
organisedto showcase the scientific activities 
virtually. Students and teachers from 
KendriyaVidyalayas, NavodayaVidyalayas, 
Government Schools, etc. from Maharashtra, 
Madhya Pradesh, Chhattisgarh and other parts 
of India prominently participated in this 
programme.

Dr. Rakesh Kumar, Director, CSIR-NEERI in 
his welcome address cited some interesting 
examples where science could be applied for 
betterment of the people and environment. 
Students can do better if they are innovative, 
creative, and think out of the box, he added.

Dr. (Mrs) AtyaKapley, Scientist and Head, 

IISF2020

In the run up to the India International Science 
Festival 2020, CSIR-Institute of Genomics 
and Integrative Biology (CSIR-IGIB), New 
Delhi participated in the Vigyan Yatra on 
December 21. The Director of CSIR-IGIB, Dr. 
Anurag Agrawal, kicked off the online program 
with a reminder of Article 5A(h) of the Indian 
Constitution which states that it is the duty of 
every citizen of India to develop the scientific 
temper, humanism and the spirit of enquiry and 
reform, stressing how the solution to many 
problems of the modern world lie in science. 
Dr. Agrawal emphasized that the rapid 
response of the scientific world to fight against 
the COVID-19 pandemic came from years of 
investment into good science, irrespective of 
the classifications of basic and applied.

Prof. K. Vijay Raghavan, Principal Scientific 
Advisor to the Government of India delivering 
the keynote address noted how building 
redundancy into our scientific establishments 
is essential for a fast and nimble response in an 
emergency such as the COVID-19 pandemic. 
He spoke about how science in post-COVID 
era cannot stand isolated but rather had to move 
forward hand in hand with industry and society. 
C o n s t a n t  d i a l o g u e ,  c h a l l e n g e s  a n d 
counterchallenges from one to the other are 
important for us to keep our research relevant 
and responsive, he added.

A short video was screened highlighting the 
achievements of IGIB in the areas of genomic 
medicine. IGIB has a major focus on genomics 
with special emphasis on genomics of human 
diseases; from the sequencing of the first 
Indian genome in 2009 to sequencing the 
genome of 1000 Indians, to creating a reference 
database of Indian genomes for precision 
medicine development. The expertise in 
genomics also allowed the institute to rapidly 
sequence large numbers of COVID-19 
samples when the pandemic struck India early 
this year. CSIR-IGIB has also been leading the 
fight against COVID-19 by developing a 
paper-based RNA diagnostic system called 
FELUDA based on the CRISPR-Cas9 system. 
This development was the result of already 
ongoing research into developing CRISPR-
diagnostics for sickle cell anemia. IGIB is also 
using stem cell technology to correct genetic 
diseases such as sickle cell anemia and 
thalassemia, which has a wide prevalence in the 
country. Finally, research at CSIR-IGIB has 
led to the birth of a modern scientific discipline 
known as Ayurgenomics. Ayurvedic doctors 
and genomics scientists have over the years 
worked together to identify a genomic correlate 

and school students from various colleges, 
institutes and schools from the Sivaganga 
District of Tamil Nadu joined the event.

Prof. S. Sivasubramainan, Former, Vice-
Chance l lo r,  Bhara th ia r  Unive r s i ty, 
Coimbatore in his special address emphasized 
upon the nature, types, fields and need of 
science through which scientists have plied 
their craft not because of the importance for 
glory or material award but to satisfy their 
own curiosity about the way the world works.

Dr. D.K. Hari, Founder, Bharath Gyan, 
Chennai in his Keynote speech said, “India 
has been noted to be the scientific country 
right from Vedic to modern times with the 
usual fluctuations that can be expected of any 
country”.

CSIR-National Environmental Engineering 

Director's Research Cell, CSIR-NEERI 
outlined the role of CSIR-NEERI in IISF-
2020. She informed that CSIR-NEERI would 
coordinate two major events, namely Women 
Scientists' and Entrepreneurs' Conclave and 
Sanitation & Waste Management.

Prof. Umesh Palikundwar, Department of 
Physics, RTM Nagpur University described 
about the role of VIBHA, Vidarbha Chapter in 
IISF-2020 and nation building. Dr. K V 
George, Scientist and Head, Air Pollution 
Control Division delivered a popular science 
lecture on 'Our Atmosphere and Its pollution'. 
The students interacted with the CSIR-
NEERI scientists and cleared their scientific 
concept. IISF promotional video and Dr APJ 
Abdul Kalam's inspirational video were 
screened on this occasion.
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Science should address the pressing needs of the common man: Vice 
President

watcherswith audiences”. He noted with pride, 
“I must say the IISF has now become a 
“Science Movement”.“Through various 
thoughtfully plannedevents, IISF has been 
deepeningengagement between science and 
ourcitizens”, he said.

The Minister pointed out, “IISF is a vibrant 
expression of science and technology of India 
which connects the world also. The festival 
has come a long way and is now attracting 
global attention”. Dr. Harsh Vardhan said, “It 
is unique program because it brings students, 
teachers, scientists, innovators, artisans, 
farmers, diplomats, policy makers and even 
S&T Ministers together to discuss the 
challenges and solutions”. “It is indeed a 
matter of great pride forme to look back and 
reflect on theexponential growth in the scale, 
sizeand impact of IISF over theyears.”, he 
added.

Elaborating on the role of science and 
scientists, Dr. Harsh Vardhan explained with an 
example, “Vaccines are beingdeveloped with 
record-breaking speed.SARS-CoV-2 will be 
one of the mostthoroughly characterized of 
allpathogens, and the secrets it yields 
willdeepen our understanding of otherviruses, 
leaving the world betterprepared to face the 
next pandemic”. “Ithas all been possible due to 
exemplaryand collaborative efforts of 
scientistsacross the world. It has been 
anextraordinary level of sharing ofscience and 
its knowledge”, he emphasized.

“This year's theme for IISF was veryrelevant 
considering that the entire planetearth has 
been threatened by theCOVID19 pandemic  
which hastaken away a million and a half lives 
andnegatively impacted the lives of billions', 
Dr. Harsh Vardhan informed and added, “In 
this hour of existential crisis forhumankind, 
the most appropriate themewas chosen by the 
Indian scientific community - 'Science for 
Aatmanirbhar Bharat and GlobalWelfare'”

Event/Organaisation

Dr. Harsh Vardhan said, “The staggeringsuccess 
of India International ScienceFestival 2020 
becomes even morespecial considering we are 
still living inpandemic times”.The Minister said, 
“IISF2020 has once again showcasedhow 
science has the strength to breakall barriers, 
overcome all odds and helpus in all our 
endeavors”. He said, “It is a fitting reflection of 
the year thathas passed by – 2020--A year I liketo 
call, the Year of Science!”.

Congratulating CSIR, team of CSIR-
NISTADS, other Organiser Scientific 
Ministries – Departments and Vijnana 
Bharatifor their hard work and untiring efforts, 
in organizing this IISF-2020, Dr. Harsh 
Vardhan expressed his wish, “this journey of 
the IISF must go on and on. And the next year, 
we connect more people with the engagement 
of science, technology, innovation and 
entrepreneurship”.

This year, there were total 41 Events under 9 
broad Verticals. In IISF 2020, five (05) 
Guinness World Records were also attempted:

1. IISF-2020: Virtual Science Festival 
(2000 approx. per day at peak hour)

2. Light, Shadow and Time Device 
Making (5,000 Students)

3. Online Hand Hygiene lesson and 
Activity (30,000 Students)

4. Applying Protective Masks and 
Taking an Oath Online (30,000 
Students)

5. Nutrit ion and Health Lesson 
(35,000 Students)

Dr. Shekhar C. Mande, DG. CSIR, Dr. Ranjana 
Aggarwal, Director, CSIR_NISTADS, Dr. 
Vijay Bhatkar, National President, VIBHA, 
Shri Jayant Sahsrabudhe, National Organising 
Secretary, Vibha, secretaries of all departments 
of M/o S & T, M/o earth Sciences, scientists and 
international representatives attended the 
valedictory programme online.

IISF2020

The Mega event India International Science 
Festival-2020 (IISF-2020) with the valedictory 
address by the Vice President Shri M. Venkaiah 
Naidu in the presence of Dr Harsh Vardhan, 
Union Minister of Science & Technology, Earth 
Sciences and Health & family Welfare; Dr. 
Shekhar C. Mande, Secretary DSIR and DG, 
CSIR and other dignitaries.

The four days' event saw the organisation of a 
vast number of events and a large participation 
of people and scientists from India and abroad.

In his address, the Vice President expressed 
happiness over the fact that India is on the verge 
of releasing its own indigenous COVID 
vaccine. He also complimented the hard-
working scientists who have made this 
possible.

Observing that false information on the nature 
of the coronavirus, medication and the vaccine 
has caused panic and anxiety among the 
people, Shri Naidu said that this 'infodemic' 
also reinforces the importance of scientific 
temper in our lives. Emphasizing that a citizen 
who thinks critically will be immune to such 
misinformation or fake news, he called for 
promoting the spirit of inquiry. “It is not 
vaccines or drugs that can defeat the 
'infodemic', but a rational outlook among 
people', he said.

Expressing the need to promote science 
education and inculcate the scientific temper 
from a young age, the Vice President said that 
children have an inherent curiosity and how we 
channelize that curiosity is very important. If 
we encourage them to ask questions and think 
critically, they will become confident, self-
assured, and fearless for the rest of their lives, 
he said adding that 'a confident generation 
means a confident nation!'

The Vice President emphasized that an 
important lesson taught by this pandemic is that 
we need to invest and sustain R&D and strive to 
become self-reliant. Our space programme is a 
sterling example of how self-reliance can be 
achieved, he underlined.

Addressing on the occasion, Dr. Harsh Vardhan 
said that the IISF has come a long way and 
informed, “Essentially, it was ameans of science 
outreach.Idea was to rework the tried andtested 
approaches and make themunconventional and 
sometimessurprising”. He asserted, “We wanted 
to push in a huge amountof creative energy in 
finding new waysto link scientists and science-
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Prof Chandra Shekhar Sharma
SwarnaJayanti Fellow to work on Metal CO2 battery which can reduce payload mass & launch costs of 
planetary missions

This study was published in the journal 
Elsevier's Materials Letters, and an Indian 
patent has been filed for it. As a part of the 
SwarnaJayanti Fellowship, he aims to develop 
a working prototype of Metal (M)-CO  battery 2

technology and explore the feasibility of this 
technology in the Mars mission, particularly 

People

for the surface landers and rovers by using the 
CO  gas which is abundantly available in its 2

atmosphere. The development of Metal-CO  2

batteries will provide highly specific energy 
density with the reduction in mass and 
volume, which will reduce payload mass and 
launch cost of planetary missions.

Another parallel aspect of this research is to 
develop Metal-CO  battery technology also as 2

a promising clean strategy for restraining the 
climate effects of CO  emissions. Metal-CO  2 2

batteries have a great potential to offer 
significantly high energy density than the 
currently used Li-ion batteries and provide a 
useful solution to fix CO  emissions, which is 2

better than energy-intensive traditional CO  2

fixation methods.

India's planetary missions like Mars Mission 
may soon be able to reduce payload mass and 
launch costs with the help of an indigenously 
developed Metal- CO2 battery with CO2 as an 
Energy Carrier.

Chandra Shekhar Sharma, Associate Professor 
from Department of Chemical Engineering, 
IIT Hyderabad and a recipient of this year's 
SwarnaJayanti fellowship instituted by the 
Department of Science & Technology (DST), 
Government of India, will be working to 
develop Scientific Understanding and 
Technical Development of Metal-  battery  CO2

with  as an Energy Carrier for India's Mars CO2

Mission.

Prof Sharma recently demonstrated the 
technical feasibility of Lithium- CO  battery in 2

simulated Mars atmosphere for the first time. 

Indian SARS-CoV-2 Genomic Consortia (INSACOG)

The consortium will ascertain the status of new variant of SARS-CoV-2 

The government has launched the Indian SARS-
CoV-2 Genomic Consortia (INSACOG), 
comprising 10 labs namely DBT-NIBMG 
Kalyani, DBT-ILS Bhubaneswar, ICMR-NIV 
Pune, DBT-NCCS Pune, CSIR-CCMB 
Hyderabad, DBT-CDFD Hyderabad, DBT-
InSTEM/ NCBS Bengaluru, NIMHANS 
Bengaluru, CSIR-IGIB Delhi, and NCDC 
Delhi.

The overall aim of the Indian SARS-CoV-2 
Genomics Consortium is to monitor the 
genomic variations in the SARS-CoV-2 on a 
regular basis through a multi-laboratory 
network. This vital research consortium will 
also assist in developing potential vaccines in 
the future. The consortium will ascertain the 
status of new variant of SARS-CoV-2 (SARS-
CoV-2 VUI 202012/01) in the country, 
establish a sentinel surveillance for early 
detection of genomic variants with public 
health implication, and determine the genomic 
variants in the unusual events/trends (super-
spreader events, high mortality/morbidity 
trend areas etc.).

Dr RenuSwarup, Secretary DBT, informed 
that INSACOG will have a high level Inter-
Ministerial Steering Committee which will 

provide guidance and oversight to the 
consortium specially for policy matters and it 
will have a Scientific Advisory Group for 
scientific and technical guidance.

Coordinated by Department of Biotechnology 
(DBT) along with MoH&FW, ICMR, and 
CSIR, the strategy and roadmap of the 
National SARS CoV2 Genome Sequencing 
Consortium (INSACOG) has been prepared.

In the backdrop of the emergence of a newly 
identified variant of the novel SARS-CoV-2 
Virus in the UK, South Africa and some other 
parts of the world, the Government  has taken 
action to accelerate VirusSurveillance, 
Genome Sequencing and Characterization. A 
new variant, which that was found in the UK, 
especially in the London region, is defined by 
multiple mutations in the Spike region, as well 
as mutations in other genomic regions. As per 
DBTDBT, these mutations are rapidly 
increasing the number of variants of the virus. 
This variant is significantly more transmissible 
than previously circulating variants, with an 
estimated potential to increase the reproductive 
number with an estimated increased 
transmissibility of up to 70%, it said.

The Indian  S A R S-CoV-2 Genomics 
Consortium (INSACOG) will monitor the 
genomic variations on a regular basis through 
the multi-laboratory network. Knowledge 
generated though this vital  research 
consortium will also assist in developing 
diagnostics and potential therapeutics and 
vaccines in the future.

DBT-NIBMG as the Co-ordinating Unit of 
Genome Sequencing Consortium and will 
closely work with a Nodal Unit of NCDCon 
activities like SOPs, data annotation, data 
analysis, data release etc.NCDC will maintain 
a database of all samples of the new variants of 
public health significance. The data will be 
epidemiologically analysed, interpreted and 
shared with state/district for investigation, 
contact tracing and planning response 
strategies .All the genomic sequencing data 
will be maintained in a National database at 
two sites, DBT-NIBMG, Kalyani and CSIR-
IGIB, New Delhi. The virus isolated will be 
deposited in the notified SARS-CoV-2 virus 
repository etc RCB, Faridabad and NIV, Pune

Govt. Programme
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Religion, psychology share 
methods for reducing distress

Religious people facing life crises rely on 

emotion-regulation strategies that psychologists 

also use, a new study finds. They look for 

positive ways of thinking about hardship, a 

practice known to psychologists as “cognitive 

reappraisal.” They also tend to have confidence 

in their ability to cope with difficulty, a trait 

called “coping self-efficacy.” Both have been 

shown to reduce symptoms of anxiety and 

depression.

The new findings are reported in the Journal of 

Religion and Health.

“It appears that religious people are making use 

of some of the same tools that psychologists have 

systematically identified as effective in 

increasing well-being and protecting against 

distress,” said Florin Dolcos, a professor of 

psychology in the Beckman Institute for 

Advanced Science and Technology at the 

University of Illinois Urbana-Champaign, who 

led the study with psychology professor Sanda 

Dolcos and graduate student Kelly Hohl. “This 

suggests that science and religion are on the 

same page when it comes to coping with 

hardship,” he said.

The research was prompted in part by earlier 

studies demonstrating that people who are 

religious tend to use a coping strategy that 

closely resembles cognitive reappraisal.

“For example, when somebody dies, a religious 

person may say, 'OK, now they are with God,' 

while someone who isn't religious may say, 

'Well, at least they are not suffering anymore,'” 

Florin Dolcos said. In both cases, the individual 

finds comfort in framing the situation in a more 

positive light.

To determine if religious people rely on – and 

benefit from – reappraisal as an emotion-

regulation strategy, the researchers recruited 203 

participants with no clinical diagnoses of 

depression or anxiety. Fifty-seven of the study 

subjects also answered questions about their 

level of religiosity or spirituality.

The researchers asked participants to select from 

a series of options describing their attitudes and 

practices.

Religious people facing life crises rely on emotion-regulation strategies that psychologists also use, a new 
study finds. 

“We asked them about their coping styles. So, for 

religious coping, we asked if they try to find 

comfort in their religious or spiritual beliefs,” 

Hohl said. “We asked them how often they 

reappraise negative situations to find a more 

positive way of framing them or whether they 

suppress their emotions.”

The researchers also evaluated participants' 

confidence in their ability to cope and asked them 

questions designed to measure their symptoms of 

depression and anxiety.

Hohl said she looked for correlations between 

coping strategies, religious or nonreligious 

attitudes and practices, and levels of distress. She 

also conducted a mediation analysis to determine 

which practices specifically influenced 

outcomes like depression or anxiety.

“If we are just looking at the relationship between 

religious coping and lower anxiety, we don't 

know exactly which strategy is facilitating this 

positive outcome,” Sanda Dolcos said. “The 

mediation analysis helps us determine whether 

religious people are using reappraisal as an 

effective way of lessening their distress.”

The analysis also shows whether an individual's 

confidence in their ability to handle crises – 

another factor that psychological studies have 

found is associated with less depression and 

anxiety – “facilitates the protecting role of 

religious coping against such symptoms of 

emotional distress,” Sanda Dolcos said. “We 

found that if people are using religious coping, 

then they also have decreased anxiety or 

depressive symptoms.”

Cognitive reappraisal and coping self-efficacy 

were contributing to those decreased symptoms 

of distress, she said.

The study should be of interest to clinical 

psychologists working with religious clients, 

Hohl said. “It should also speak to clergy 

members or church leaders who can promote this 

kind of reappraisal to help parishioners make 

sense of the world and increase their resilience 

against stress.”

“I hope this is an example of where religion and 

science can work together to maintain and 

increase well-being,” Florin Dolcos said.

The U. of I. supported this research.

( Republished from University of Illinois news 

release)

By Diana Yates  

Psychology professors Sanda Dolcos, left, and Florin Dolcos led a study of religiosity and 
emotion-regulation strategies among healthy adults. Photo by L. Brian Stauffer
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Stanford researchers identify two factors in 
experience of otherworldly phenomena

Human history has been shaped by vivid 
experiences of gods and spirits, from 
Augustine's conversion to Christianity after 
hearing a disembodied voice to Dr. Martin 
Luther King Jr.'s decision, after hearing God's 
voice, to move ahead with the Montgomery 
bus boycotts.

Now Stanford University anthropologist 
Tanya Luhrmann, the Howard H. and Jessie T. 
Watkins University Professor in the School of 
Humanities and Sciences, has identified two 
attributes, porosity and absorption, that make 
individuals more likely to have these kinds of 
experiences. Over the course of four studies of 
more than 2,000 participants from many 
different religious traditions in the United 
States, Ghana, Thailand, China and Vanuatu, 
Luhrmann and her team demonstrate the 
power of culture in combination with 
individual differences to shape something that 
we normally think of as a given – what feels 
real. Their findings are detailed in a study 
published today in the journal Proceedings of 
the National Academy of Sciences.

“The central puzzle I've always grappled with 
is that often when I walk into a faith setting, I 
see that God becomes more real for people,” 
Luhrmann said. “But it's not a given. It's an 
experience that's made more vivid for some 
people. How that works, and why some people 
experience this more than others, has always 
been a deep fascination for me.”

Luhrmann and Stanford postdoctoral fellow 
Kara Weisman, both co-first authors on the 
paper, found that cultural models that represent 
the mind as porous, or permeable to the world, 
affect the likelihood of an individual having 
otherworldly experiences.

“We have adopted the term 'porosity' to refer to 
ideas about how a person might receive 
thoughts, emotions or knowledge directly 
from outside sources,” the authors write. These 
might include divine inspiration, divination, 
telepathy or clairvoyance. Porosity also 
describes the way individuals' thoughts and 
feelings are believed to impact the world, such 
as through witchcraft, healing energy or 
shamanic powers.

Researchers find both socio-cultural and personal characteristics influence how individuals experience the 
presence of gods and spirits.

The second key factor is having an immersive 
orientation toward inner life that allows an 
individual to become absorbed in experiences. 
“People with a greater capacity for absorption 
'lose themselves' in the sensory experiences 
and are capable of conjuring vivid imagined 
events,” the authors write. Examples of this 
kind of absorption include getting so caught 
up in listening to music that nothing else is 
noticeable or being moved by eloquent or 
poetic language.

“Porosity is a cognitive factor which is 
influenced by one's broader social setting, 
while absorption is an experiential factor, 
which captures how an individual relates to 
the world,” the authors explain in the paper. In 
other words, porosity and absorption capture 
different aspects of the ways people relate to 
their minds.

The three-year research effort relied on both 
qualitative and quantitative techniques from 
both anthropology and experimental 
psychology. Other authors of the paper come 
from the fields of anthropology, cultural 
psychology and neuroscience.

The project involved four different studies. 
The first two used open ended, face-to-face 
conversations and the final two employed 
surveys. Spiritual presence events – the often 
vividly sensory events that people attribute to 
gods, spirits or other supernatural forces – 
were examined across a range of cultures, 
faiths and levels of formal education.

“These results are the cleanest, clearest, most 
robust I've come across doing this type of 
work,” Weisman said.

For the first study alone, field workers 
conducted over 300 in-depth, intimate 

interviews that then had to be transcribed, 
translated, judged by the field worker and 
coded by the researchers, resulting in 30,000 
pages of data.

The overall study also examined these 
phenomena amongst those with a shared 
theology, but with different cultural norms. 
Looking at evangelical Christianity in 
particular, the researchers investigated why 
spiritual events were not experienced by all 
members of the religious community and why 
they were experienced more often in some 
settings than in others. Once again, the 
researchers found that  porosi ty and 
absorption were good predictors of spiritual 
presence amongst individuals.

Across all the studies, participants living in 
more secular settings, for example, in the U.S. 
and urban China, reported fewer spiritual 
presence events, while those in less secular 
set t ings reported more.  Evangelical 
Christians in all countries reported higher 
numbers of events than non-evangelical 
Christian religious populations.

“We're now starting to think about ways that 
individuals could shift their mindsets and 
what ramifications that might have for their 
spiritual lives,” Weisman said. “Porosity is a 
social-cultural construct, and if you want to 
have a different cognitive model, you might 
join a community of people who have that. 
Absorption is more individual, so you might 
have individual practices, like meditation, 
that might create a shift.”

Other co-authors on the paper, titled “Sensing 
the presence of gods and spirits across 
cultures and faiths,” include Felicity Aulino, 
Department of Anthropology, University of 
Massachuse t t s  Amhers t ;  Joshua  D . 
Brahinsky, University of California, Santa 
Cruz; John C. Dulin, Department of 
Behavioral Science, Utah Valley University; 
Vivian A. Dzokoto, Department of African 
and African American Studies, Virginia 
Commonwealth University; Cristine H. 
Legare, Department of Psychology, The 
University of Texas at Austin; Michael 
Lifshitz, Social and Transcultural Psychiatry, 
McGill University; Emily Ng, Amsterdam 
School for Cultural Analysis, University of 
A m s t e r d a m ;  N i c o l e  R o s s - Z e h n d e r, 
Department of Anthropology, Stanford 

By Sandra Feder

Stanford researchers have identified attributes 

that make individuals more likely to have the 

experience of the presence of gods and spirits. 

(Image credit: Marc Olivier Jodoin / Unsplash
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A new approach to understanding 
malnutrition in India

Researchers use a new technique to evaluate 
under-nutrition, micronutrient deficiencies 
and obesity in children.

One of the greatest ironies that exist in India 
today is found in the food we eat. While the 
agricultural production was over 285 million 
tonnes in 2018–19, amongst the highest 
globally, the country also has one-third of the 
total malnourished  children in the world. 
More than half the deaths of children under 

five years is due to under-nutrition. Today, 
malnutrition among children in India has 
become a three-pronged problem of under-
nutrition, micronutrient deficiencies and 
growing  obesity.

Over the years, India has implemented several 
policies for improving child nutrition. One 
such initiative is the National Nutrition 
Mission (NNM) or the POSHAN Abhiyaan 
launched in 2018 intending to reduce the 
prevalence of low birth weight, anaemia and 
stunting in children below the age of 6 by the 
year 2022. Along with implementing the 
policy, however, it is also important to monitor 
its effectiveness so that it can be improved and 
updated. In a recent study, published in the 
International Journal for Equity in Health, 
researchers from the Indian Institute of 
Technology Bombay (IIT Bombay) have used 
a new ranking technique called MANUSH to 
understand the triple burden of malnutrition in 
the country.

Several health and nutrition indices — such as 

SDG Index, Food and Nutrition Security 
Analysis and the Niti Aayog's Health Index — 
that reflect the effectiveness of the policy have 
been developed to help decision-makers in 
policy planning as well as resource and fund 
allocation. A closer look at these indices 
indicates the prevalent use of a linear 
aggregation methodology or the method of 
simple averaging. In this method, the 
performance of the policy under different 
criteria is simply summed to calculate a 
composite index, which represents the 
multiple indicators. But, this effectively 
masks the underperformance of some 
indicators and can cover up a lopsided growth.

“In the usual composite index based on the 
arithmetic mean, underperformance in one 
dimension, say wasting, can get masked 
through the improvement in other dim-
ensions, say stunting,” says Ayushi Jain, a 
senior researcher involved in the study from 
the Centre for Technology Alternatives for 
Rural Areas (CTARA), IIT Bombay. “Even 
geometric mean method of composite 

University; and Rachel E. Smith, Department 
of Social Anthropology, University of 
Cambridge.

Funding for the research was provided by the 
John Templeton Foundation.

(Republished from Stanford University news 
release)

Stanford researchers ...

Photo by Jaikishan Patel
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indexing, which has been used in the 
calculation of the Human Development Index 
(HDI), does not ensure this, since a country's 
progress on the economic front can hide its 
sluggish performance in, say, healthcare,” she 
adds.  

To overcome the limitations of the above 
methods, the researchers applied the MANUSH 
technique  for  calculat ing  the  index. 
“Malnutrition is a multi-dimensional problem 
and has different facets such as stunting, wasting, 
underweight, obesity and even anaemia due to 
iron deficiency,” says Prof Satish Agnihotri of 
CTARA, who is part of the study. The 
MANUSH technique ensures that, in addition to 
considering the effect of individual factors on 
any index, relationships between different factors 
are also taken into account. The index would 
impose a penalty if the implemented policy 
neglected one aspect while bettering the others.

For instance, in the case of HDI, MANUSH 
would require that a poorly performing 
indicator such as healthcare needs to improve 
at a faster rate compared to a well-performing 
indicator such as economic growth so that the 
overall gap between different indicators 
reduces and the development is more balanced.

In the current study, the researchers considered 
four parameters to calculate the index for the 
triple burden of malnutrition — the proportion 
of stunted and wasted children which reflects 
undernutrition, the proportion of anaemic 
children  indicating micronutrient deficiency, 
and obesity indicated by a median weight-to-
height ratio of over two times that of the WHO 
child growth standards. They computed the 
MANUSH-based index scores, ranging from 
0 to 1, using nutrition and family health data 
collected from all states and union territories 
covered under the National Family Health 
Survey 3 and 4 (NFHS 3 & 4) carried out in 
2005–06 and 2015–16, respectively, as well as 
the Comprehensive National Nutrition Survey 
(CNNS) conducted in 2016–18. Lower the 
scores, lower is the burden of malnutrition.

The researchers further categorized the states 
and districts into five classes — low, moderate, 
serious, alarming and extremely alarming — 
based on the severity of malnutrition according 
to the MANUSH scores. “Categorization of 
states and districts on severity scale is loosely 
based on the Global Hunger Index's cate-
gorization of countries on hunger scale, as it is 
widely accepted and understood by policy-
makers,” says Ayushi. “The cut-offs for states 
and districts, however, were decided based on 
the range and spread of MANUSH scores,” 
she added. They observed that all states, except 
Kerala, Jammu and Kashmir, Karnataka and 
Goa, showed a reduction in the MANUSH 
scores in the range of 2–25% between the two 

NFHS surveys. This shows an improvement 
from 2005 to 2016 in most of the indicators 
considered in this analysis. Meghalaya 
showed the highest betterment in the 
MANUSH score, followed by Madhya 
Pradesh and Bihar, both of which have the 
highest burden of malnutrition in the country. 

Most of the states and union territories 
performed better on the severity scale with the 
exception of Karnataka, which descended 
from serious to alarming, and Goa, which 
went from moderate to serious, which points 
towards a lack of progress in the under-
performing factors. Kerala and Jammu and 
Kashmir continued to be in the moderate and 
serious categories, respectively, despite an 
increase in their MANUSH scores.

“If the state or district moves from alarming to 
low category, it indicates fast reduction in 
malnutrition and must be applauded and 
treated as a 'role model' for other states 
/districts. But, if the state moves from 
alarming to serious, it indicates slower 
reduction, and calls for more efforts to reduce 
malnutrition,” Ayushi explains. “However, if 
the state or district remains in the same 
category or jumps to a poor category 
(moderate to alarming), there is a need for 
deeper investigation to understand the cause 
and make severe efforts to improve the 
performance of states/districts,” she added.  

A similar comparison with the more recent 
CNN survey showed that none of the states 
fell in the extremely alarming category. All the 
states, except Manipur, Tripura, Mizoram and 
Assam, showed a drop in the MANUSH 
scores between NFHS-4 and CNNS. States 
such as Kerala and Karnataka had a significant 
reduction in the MANUSH scores. The 
improvement can be attributed to the better 
quality of governance and the steps taken for 
prevention of malnutrition in the subsequent 
years.

“Factors such as mother's education, her 
agency, availability of safe drinking water and 
having an open-defecation-free environment 
matter more than how much you spend on 
supplementary nutrition of a child above the 
age of three years,” says Prof Agnihotri, 
talking about steps that helped states perform 
better. “The prevention of malnutrition is best 
done within the first 1000 days of life, that is, 
including the nine months of pregnancy and 
two years after birth. States that have done this 
have seen a more balanced development,” he 
adds.

District-level analysis from the NFHS-4 data 
pointed towards decreasing severity as you 
move from the central regions of the country to 
its borders. Most of the districts with alarming 

and extremely alarming levels of malnutrition 
are in the states of Madhya Pradesh, Uttar 
Pradesh, Jharkhand, Bihar, Rajasthan and 
Gujarat. Districts within the same state also 
showed differences in their MANUSH 
scores, with Orissa seeing MANUSH scores 
ranging from 0.21 to 0.60, which suggests a 
lack of uniformity in the reduction of 
malnutrition.

“The uneven performance within a state 
shows the gaps in governance even though the 
administrative infrastructure and procedures 
are the same,” Ayushi observes. “Our inter- 
district study reveals spatial clustering of 
good and poor performing districts in various 
statesof India. Interestingly, these clusters 
coincide with the more homogenous National 
Sample Survey Office (NSSO) regions,” she 
adds. These 88 NSSO regions were formed 
based on the homogeneity in geographical 
features, population densities and crop 
patterns, among other factors.

The National Nutrition Mission of 2018 
grouped the districts based on the prevalence 
of stunting. Since under nutrition is a 
combination of stunting, wasting, and 
anaemia, the researchers argue that consi-
deration of only stunting to implement the 
policy will lead to improper allocation of 
funds and resources. “To do away with 'One 
size fits all' approach, and develop context-
specific action plans, focusing on districts or 
NSS regions, MANUSH composite index 
can serve as a sound decision support 
system,” says Ayushi.

On analyzing the MANUSH scores for the 
districts and categorizing them into three 
phases based on priority — phase 1 being the 
highest priority — the researchers found that, 
of the 45 districts in phase 1 of MANUSH-
based classification,  eight districts fall under 
phase 3 of NNM while the rest fall under 
phase 2 of NNM. This disparity points 
towards policy implementation measures not 
being in line with the final objectives of the 
mission.

“MANUSH scores will help in identifying 
the best- and worst-performing indicators, the 
differences in equitable development across 
regions and the extent of non-uniform 
development across the indicators, so that 
planning can be tailored as per the need,” says 
Prof Agnihotri. Such decentralized and 
specific planning and implementation can go 
a long way in addressing the triple burden of 
malnutrition in India.

(Republished from IIT Bombay media 
release, article written by Suraj Nair)
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2020 a bad year in many respects, 
but what about global carbon 
emissions?

The Global Carbon Project 

recently published the Global 

Carbon Budget 2020, giving 

world leaders access to data on 

atmospheric carbon 

concentrations, emissions and 

trends. Illinois atmospheric 

scientist Atul Jain was part of an 

international team of scientists 

that contributed data to the report. 

Jain talked about the carbon 

budget and this year's findings 

with News Bureau physical 

sciences editor Lois Yoksoulian.

The global carbon budget determines accurate 
assessments of carbon dioxide emissions 
from human activities, such as fossil fuel 
burning and deforestation/reforestation, and 
their redistribution in the atmosphere, ocean 
and land-based biosphere. A budget estimate 
is essential to better understanding the global 
carbon cycle and supports the climate policy 
process. It provides a record of recent 
quantitative trends of the amount of carbon 
allowed for climate control limits, such as the 
Paris Agreement temperature target of 2 
degrees Celsius.

The carbon budget team quantifies five 
different components: fossil fuel emissions, 

land use sources, atmospheric concentration, 
and land-based and ocean uptake. A range of 
data, algorithms, statistics and model results of 
carbon sources and their flux, or movement 
through the biosphere and ocean, are collected 
and interpreted by a broad scientific 
community.

What is a global carbon budget 
and how is it prepared?

Who prepared the 2020 report? 
What data did you contribute?

The Global Carbon Project is an international 
research project within the Future Earth 
research initiative and has 86 co-authors from 
16 countries and 68 institutions. It is 
published as living data to provide the highest 
transparency and traceability in reporting this 
set of key indicators and drivers of climate 
change.



FEATURE ARTICLE

19 The Scitech Journal Volume 08 Issue 02 February 2021

2020 a bad year in many respects, but what about global carbon emissions?

I contributed our earth system model - the 
Integrated Science Assessment Model - 
which estimates global land-use change, CO2 
emissions, and the land-based residual sinks, 
or storage reservoirs. This model provides a 
consistent assessment of the causes of carbon 
fluxes on land and their climate interactions.

What carbon emission trends 
are seen in the 2020 report, 
and what effect has COVID-19 
had on this year's data?

The 2020 report shows that CO2 emissions – 
the main contributor to global warming – are 
set to drop by 2.4 billion tons of CO2, or 7%, 
in 2020, caused by worldwide COVID-19 
restrictions. Such a drastic decline has never 
been seen before. The largest drop appears 
more pronounced in the U.S. (–12%), 
European Union (–11%) and India (–9%). 
China – the largest emitter – experienced the 
least pronounced drop (–1.7%), where 
COVID-19 restrictions occurred early in the 
year and were more limited in time.

Looking at historical trends, emissions in the 
years 2010-2019 declined an average of 1.2% 
per year, in contrast to the increasing rates in 
the 2000s (3.0% per year). The declining 
emission rate during the 2020s is due to 
various factors, including substantial declines 
in coal use in the developed world and weaker 
overall economic growth globally. 

Are there any changes in the 
types of data presented in this 
year's report?

The main changes in this year's report are the 
inclusion of data for 2019 and a projection of 
the global carbon budget for 2020; the 
inclusion of gross carbon fluxes associated 
with land-use changes – all land-change 
activities gains and losses such as decaying 
wood material left on site after clearing of 
natural vegetation for agricultural purposes or 
vegetation regrowth after agricultural 
abandonment and wood harvesting; and the 
inclusion of cement carbonation, a carbon 
sink, in the fossil fuel and cement component 
of the budget.

Where does the U.S. fit in as a 
contributor this year?

As stated earlier, the U.S. experienced a larger 
CO2 emissions reduction in 2020 than other 
polluter countries. The peak of the decrease in 
emissions in 2020 occurred in the first half of 
April, when lockdown measures related to 
travel restrictions and other actions resulted in 
lower energy-related emissions. According to 
the U.S. Energy Information Administration, 
from March to April, CO2 emissions from 
gasoline and coal consumption decreased by 
25% and 16%, respectively, which were the 
lowest monthly CO2 emissions on record for 
those fuels. Carbon dioxide emissions from 
natural gas consumption also decreased by 
17% between March and April. However, 
unlike CO2 emissions from gasoline and coal, 
those from natural gas in April were 22% 
greater than the previous April, largely 
because of the displacement of coal 
consumption by natural gas. The U.S. in 2019 
was the second largest polluter of CO2 
emissions (14%) after China (28%) in the 
world. However, the U.S. per capita CO2 
emissions in 2019 were the highest (16.1 
tons). The other three countries with higher 
per capita CO2 emissions were China (7.0 
tons), Europe (6.6 tons), and India (1.8 tons).

The report suggests that the 
atmospheric CO2 
concentration has increased in 
2020, despite the significant 
decline in emissions in 2020. 
How do you explain this?

That's correct. Carbon dioxide continued to 

increase in the atmosphere by about 2.5 parts 

per million (19.8 billion tons), which is almost 

the 2019 growth rate. The atmospheric CO2 

concentration for 2020 is projected to reach 

412 parts per million averaged over the year. 

Carbon dioxide is currently entering the 

atmosphere more quickly than the land-based 

and ocean sinks can process or “bury” the 

excess carbon, leading to a buildup of CO2 in 

the atmosphere. The modeling results suggest 

t h a t  a t m o s p h e r i c  C O 2  l e v e l s ,  a n d 

consequently, the world's climate, will 

stabilize only when net global CO2 emissions 

are near zero.

What changes in the past year 

or ongoing trends are most 

concerning or encouraging, in 

your opinion?

My major concern about the budget trends is 
that the international community is not on 
track to meet the Paris Agreement's climate 
change objectives. According to U.N. 
estimates, global greenhouse gas emissions in 
2030 will be some 15 billion tons CO2 
equivalent higher than required under a 2-
degree Celsius stabilization path, suggesting 
that 1 to 2 billion tons of CO2 emissions 
reductions are needed each year over the next 
10 years, and net-zero emissions by 2075 to 
accomplish the Paris Agreement goals.

COVID-19 restrictions are still acting to 
reduce emissions from industry worldwide. 
However, the latest data compiled by the 
Global Carbon Project based on different 
resources suggest that industrial activities 
have picked up in China, Brazil and the other 
biggest polluter countries, which may offset 
some of the reductions elsewhere.

However, there are a few bright spots. 
Renewables are the only energy source that 
experienced demand growth in 2020. 
According to the International Energy Agency, 
renewables increased their share of electricity 
generation to nearly 9% in 2020, twice as high 
as in 2015 and are expected to undergo 
additional growth.

The land-use change emissions were also 
lower in 2020 than the anomalously high 
emissions in 2019. Last year saw the highest 
deforestation rates in the Amazon since 2008, 
which was associated with a 30% increase in 
deforestation and degradation fires over the 
previous decade. Additionally, unusually dry 
conditions in 2019 led to fire emissions from 
peat burning, deforestation and forest 
degradation in Indonesia, making the rate 
twice as large as the average over the previous 
decade.

However, these trends are not sufficient to 
accomplish the goal of the Paris Agreement.  
Therefore, the carbon policies on a global 
scale clearly must be tightened to control long-
term growth in emissions and to start bringing 
global emissions down to meet the objectives 
of the Paris Agreement.
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What is the new variant of 
coronavirus in the UK?

New mutations to the coronavirus that causes 
COVID-19 are emerging, including one in 
the United Kingdom with higher infection 
rates that has sparked new travel bans. Erik 
Procko, a professor of biochemistry at the 
University of Illinois Urbana-Champaign, 
has been studying mutations in the spike 
protein, the part of the virus that binds to 
human cells. In an interview with News 
Bureau biomedical sciences editor Liz 
Ahlberg Touchstone, Procko discussed the 
new variation and whether mutations to the 
spike protein could create resistance to 
vaccines or other treatments.

What is the “spike” protein on the 
virus that causes COVID-19, and why 
are mutations to it concerning?

The surface of the virus is decorated with 
proteins that stick out and look like molecular 
spikes. The spike proteins bind to a receptor 
on our own cells, called ACE2, which triggers 
virus entry and infection. Furthermore, our 
antibody defenses primarily recognize these 
spikes to provide immunity. This means that 
any mutations in the virus spike can impact 
how well the virus infects cells and how well 
antibodies block the virus to provide 
immunity.

What is the new variant of the virus 
circulating in the United Kingdom? 
How different is it from the version 
circulating in the United States?

The new virus variant in the U.K., known as 
the B.1.1.7 lineage, has accumulated 14 
lineage-specific mutations. The exact roles of 
these mutations remain unclear, but there is 
ev idence  tha t  th i s  va r i an t  i s  more 
transmissible. In particular, two mutations in 
the spike are of concern. One mutation affects 
processing of the spike protein and the 
second, called N501Y, resides exactly where 
the spike binds the cell receptor.

You have been looking at various 
mutations to the spike protein. What 
can you tell us about the mutations in 
the new variant?  

We have been developing decoy receptors as 
therapeutics to potently block infection of 

SARS-CoV-2, the coronavirus that causes 
COVID-19. As part of this work, we screened 
mutations in the spike that may reduce the 
effectiveness of the decoys and provide the 
virus with resistance. We found several 
mutations that make the virus spike bind more 
tightly to the human receptor. The N501Y 
mutation – the one we see in the U.K. variant – 
stood out to us, as it had 20 times greater 
affinity for the receptor. This finding may 
explain in part why the B.1.1.7 lineage 
appears to be more infectious, although other 
mutations almost certainly are important too, 
and further research is needed. But it is 
concerning.

What are the “decoy receptors”

you developed?

Decoy receptors are engineered versions of 
the natural ACE2 receptor that can block the 
spike from binding to the natural receptors on 
our cells. In this way, decoys work similarly to 
antibodies, but the virus has less opportunity 
to become resistant because mutations that 
reduce binding to the decoy simultaneously 
reduce binding to the natural human receptor, 
making the virus less infectious.

Could any of the mutations you've 
studied so far give the virus resistance 
to the vaccines being developed? Why 
or why not?

I doubt any single mutation will make the virus 
resistant to the vaccines under development. 
After immunization, our bodies produce many 
different antibodies that bind to different sites 
on the virus spike.  For the virus to become 
fully resistant, it would need to accumulate 
multiple mutations at all these different sites. 
That could certainly happen, but it will take 
time. The scientific community must be 
vigilant in tracking new virus variants so 
manufacturers can adjust vaccines as 
necessary.

You found that your decoy receptors 
broadly bind to the varying spike 
proteins of different strains. What does 
this suggest for how treatments or 
vaccinations could work against 
varying mutations?

Our work shows SARS-CoV-2 is unlikely to 
become resistant to a decoy receptor through 
mutations in the spike. The decoy receptor also 
binds t ight ly  to  the spikes  of  other 
coronaviruses from bats that use the same 
human receptor. While drug development 
takes enormous resources and effort, it 
suggests decoy receptors could be developed 
to safeguard against new SARS-CoV-2 strains 
or even future crossovers of SARS-associated 
coronaviruses from animals.

(Republished from University of Illinois 
Urbana-Champaign)

The new variant of coronavirus circulating in the U.K. has a mutation that makes its spike 
protein bind 20 times more strongly to the receptor on human cells, says Illinois professor Erik 
Procko.  Photo by L. Brian Stauffer
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How AI will solve agriculture's 
water efficiency problems

The optimal use of water through irrigation 
has always been inextricably linked to the 
evolution of agriculture and successful 
farming. But efficiently managing natural 
water resources alongside a standard cost-
benefit  analysis for technology and 
infrastructure overheads is a delicate balan-
cing act.

The importance of reducing water consump-
tion is paramount, especially as agriculture is 
estimated to account for over 70% of global 
water use. With food demands only rising, 
water use is expected to increase an additional 
15% to meet this demand.

Precision agriculture and the AI 
revolution

Technology companies, along with growers, 
have risen to the challenge of solving this 
complex issue through precision farming 
methods and visibility tools. One area of 
technology that is making strides towards 
increasing water efficiency in the field as well 
as in the greenhouse is artificial intelligence 
(AI).

Emerging technologies,  devices and 
platforms enable us to collect and leverage 
unprecedented amounts of data from across 
multiple sources: historic rainfall patterns, 
aerial imagery, yield records, on-field 
sensors, etc. In return, the aggregated data can 
be processed and combined alongside 
forecast data (from market demand to 
weather) to help us make “intelligent” 
decisions based on the most accurate 
predictions we've ever had access to.

Creating optimal irrigation 
scheduling and distribution

Identifying areas that are being overwatered 
or underwatered is key. A daily task, that can 
be tough to assess for any farmer or 
agronomist, is determining the right amount 

of water to get the optimal yield and quality. 
Depending on the type of plant, overwatering 
also carries risks. For example, over-irrigated 
cotton crops will lead to the growth of more 
leaves, instead of the cotton flowers that hold 
the value of the crop.

Farmers aim to create an optimal irrigation 
schedule for their crops that will optimize 
yield and quality, while keeping costs in 
check.  has been a key Evapotranspiration
metric to create an irrigation system that is 
tailored to the needs of a plant. It represents the 
sum of evaporation from the land surface plus 
transpiration from plants. Modern satellite 
imagery and weather predictions help farmers 
improve the assessment of evapotrans-
piration. However, breakthroughs in internet 
of things (IoT) sensor technology help inform 
much more incisive irrigation decisions by 
measuring the plants' behaviour instead of (or 
in addition to) the soil and the weather.

Powerful AI engines are able to process and 
analyze data feeds from satellite, plane or 
drone imagery. Machine learning, and in 

particular deep-learning algorithms, can help 
us interpret data from images and identify 
patterns that spotlight irrigation issues (as well 
as other issues such as pests). If imagery is 
combined with soil and plant-based sensors, 
data can give us an extremely accurate read of 
the irrigation needs in real time – as well as 
alert us about potential issues.

Discovering irrigation mal-
functions or leaks

Wasting water, especially in areas in which it is 
a scarce resource, is a huge headache (and 
expense) for farmers and food growers 
worldwide. While at the one end of the 
spectrum, there are technologies such as drip 
irrigation and sophisticated controlled 
environments such as soilless greenhouses, 
they involve technologies and systems that are 
costly and therefore not suitable for extensive 
agriculture (or lower value crops). One area 
that can be hugely improved upon is the 
discovery of malfunctions such as leaks on 
irrigation systems.

In the past, it might have taken a personal 
inspection to find a broken piece of equipment 
or identify a leak. IoT devices mean that the 
software itself can alert when something is 
wrong or suspicious – and this is only available 
when devices are interconnected. This way, an 
irrigation sensor can detect an irregularity and 
link it to the root issue or variable - especially if 
it is connected to other data points such as 
weather data so it can rule out other potential 
causes.

One grower I have worked with manages 
2,630 hectares of farmland in east central 
Idaho, within a region where temperatures can 
fluctuate drastically as much as 25°C in two 
days. Controlling irrigation is their biggest 
challenge. With 80 irrigation pivots to turn on 
when it heats up, any issue can become a big 

With demand for food rising, the world must manage its water consumption

Raviv Itzhaky, Chief Technology Officer, Prospera Technologies 

An unprecedented amount of 

historical data is now available 

to farmers.

AI analysis of plant behaviour 

is a powerful tool that allows 

irrigation fine-tuning.
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How AI will solve agriculture's water efficiency problems

problem as the ground dries up quickly. Using 
AI-based tools such as Valley Insights, they 
are able to access aerial visuals and other data 
on the field, including thermal imaging of 
each plant. The captured imagery and AI field 
analysis is able to provide accurate alerts that 
pinpoint the exact problematic spots, 
determining irrigation issues that require 
immediate attention. This means they are able 
to tackle issues such as pivot-related leaks, 
which are difficult to detect with the naked 
eye.  The power of  A I  goes beyond 
spotlighting an issue. It provides insights into 
how to rectify an irrigation irregularity.

A future of autonomous AI-
driven agriculture

In a similar way in which the introduction of 
autonomous cars is bound to change driving as 
we know it, agriculture and farming will be 
redefined within a decade with the adoption of 
AI-driven autonomous tools. While today the 
function of AI and predictive analytics is 
mostly to inform farmers' decision-making 
processes, in a not-so-distant future machines 
will be able to operate autonomously.

Autonomous machines in agriculture won't 
only take into account crop requirements. 

They will have the “intelligence” to take into 
consideration factors such as yield quality and 
financial considerations associated with 
energy costs, as well as other parameters. 
While irrigation and water consumption in 
general is an important place to start, this 
technology will also become a cornerstone for 
other agronomic processes including 
fertilization and crop protection.

(This article is republished from World 
Economic Forum in accordance with the 
Creative Commons Attribution-NonComm-
ercial-NoDerivatives 4.0 International Public 
License.)

Water management is paramount in agriculture, which accounts for 70% of global water use. Image: FAO
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Storing energy in microbes
A way to efficiently absorb and store large-scale, low-cost renewable energy from the sun

By borrowing nature's blueprints for 
photosynthesis, Cornell bioengineers have 
found a way to efficiently absorb and store 
large-scale, low-cost renewable energy from 
the sun – while sequestering atmospheric 
carbon dioxide to use later as a biofuel. Buz 
Barstow, assistant professor of biological and 
environmental engineering in the College of 
Agriculture and Life Sciences, and doctoral 
candidate Farshid Salimijazi have assembled 
theoretical solutions and models that calculate 
efficiency in microbes, which could take in 
electricity and store carbon dioxide at least 
five times more efficiently than photo-
synthesis, the process by which plants turn 
sunlight into chemical energy. The research 
was published in October in the journal Joule. 

Electromicrobial production technologies fuse 
biology and electronics so that energy gathered 
from wind, sun and water can get converted 
into renewable electricity in the form of 
energy-storage polymers (engineered 
microbes). Solving a storage problem, these 

microbes can be used on demand or to create 
low-carbon trans-portation fuels. The 
researchers suggest taking advantage of 
microbial elect-rosynthesis, in which 
incoming electrons are fed directly to an 
engineered microbe, which would convert 
carbon dioxide into non-carbon molecules. 
More research is necessary to determine the 
best microbes for the job.

Postdoctoral researcher Alexa Schmitz, a 
member of Barstow's lab, said the engineered 
microbes both store energy and absorb carbon 
dioxide. The CO2 can be converted into a 

hydrocarbon fuel – effectively neutralizing the 
carbon cycle, resulting in net-zero carbon 
emissions. “While the hydrocarbon fuel would 
not be carbon negative, carbon neutrality is 
still very good in this case,” Schmitz said. “For 
a lot of machinery or in aviation, society may 
still need low-density hydrocarbon fuels for 
that sector.” That scenario is much better than 
carbon expansion, she said. “We want to be 
able to make low-carbon fuel without digging 
for oil or getting gas out of the ground,” she 
said, “and then releasing the carbon into the 
atmosphere. “The microbes act as an efficient 
microscopic fuel cell,” said Barstow, a Cornell 
Atkinson fellow. “That's why we're offering 
this road map for the best ways to exploit this 
potential. More research is necessary to 
determine the best microbes for the job, as 
everything comes down to efficiency at the 
end of the day.”

(Source: Cornell University news release) 

New technology could reduce delayed diagnosis of malaria
Researchers use proteomics & machine learning to identify group of proteins to gauge severity of malaria

In a recent study, researchers from the Indian 
Institute of Technology Bombay (I IT 
Bombay) along with their collaborating 
hospitals have created a panel of proteins that 
can help in differentiating malaria parasite 
species (Plasmodium vivax or Plasmodium 
falciparum) and gauge the severity of 
infection. The study, published in the journal 
Communications Biology - Nature, was 
funded by the Department of Biotechnology, 
Government of India. “Our findings will help 
in providing a better quality of life to the 
malaria-vulnerable population. Along with 
this, it will offer an effective and efficient 
treatment plan for individuals in nations with 
minimal resources, owing to better prognosis 
of the patients,” says Ms Shalini Aggarwal 
from IIT Bombay. 

The researchers collected blood samples from 
patients with severe and mild cases of 
falciparum malaria, vivax malaria, and 
dengue, as well as from a healthy group of 
people. They obtained all the proteins from the 
plasma and identified and quantified them 
using a combination of techniques like liquid 

chromatography and mass spectrometry. 

The researchers then fed this data as examples 
for each disease and its severity to a machine 
learning model. This is a type of statistical 
algorithm that can learn to make meaningful 
connections between the input and the 
corresponding known result. The model uses 
these learnt connections to distinguish mild 
and severe cases of malaria, and also between 
malaria and dengue. The trained model can be 
used to classify new cases and also their 
severity, thus making the proteins a potential 
diagnostic panel of biomarkers for malaria. 

The identification of these proteins paves the 
way for the creation of diagnostic kits to detect 
severe cases of malaria and to differentiate 
between malaria and dengue. In clinical uses, 
one would be able to detect these ailments by 
comparing the protein levels in the patient 
sample with a set standard, just like in diabetes 
or cholesterol testing. A timely diagnosis 
would assist the timely treatment of the 
patients giving a positive outcome. 

The current study illuminates a new approach 
to controlling malaria in India, where 85% of 
the population lives in malaria-affected zones. 
“In future, we aim to translate this information 
in the form of a dip-chip assay or a user-
friendly kit, where protein panels, which are 
capable of distinguishing and prognosis, can 
be infused on a substrate for efficient diagnosis 
followed by treatment,” says Shalini, about 
their plans. 

(Source: Indian institute of Technology 
Bombay news release)
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Photo by Syed Ali

Wendy Kenigsberg/Cornell University
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Treatment for rabies 
New study found out how the disease-causing virus affects the brain of the host at the molecular level.

Transmitted from animals to human, Rabies 
kills an estimated 20,000 Indians annually. In 
a development that promises to help in better 
handling of the dreaded disease, a team of 
scientists from three institutes - DBT-Institute 
of Life Sciences, Bhubaneswar, Mumbai 
Veterinary College, and Haffkine Institute, 
Mumbai, has found out how the disease-
causing virus affects the brain of the host at the 
molecular level. The new study assumes 
importance as even though vaccines are 
available to prevent the disease, it is almost 
untreatable. After entering into the body, the 
virus remains dormant for periods ranging 
from 20 days to even 90 days without showing 
any clinical symptom and when symptoms do 
emerge there is not much time available to 
offer any effective treatment. Death occurs 
within two to seven days. Fatality is thus 
almost 100 percent. The currently used 
diagnostic procedures are all based on 
invasive techniques and are not very sensitive. 
The new study promises to help address these 

problems.

The research team led by Dr. Amol Ratnakar 
Suryawanshi, head of the Clinical Proteomics 
and Proteoinformatics group at DBT-Institute 
of Life Sciences has used a recently 
developed advanced quantitative proteomics 
approach to identify proteins in the dog brain 
that may be involved in rabies infection. They 
studied the dog brain since more than 99% of 
human rabies cases occur due to transmission 
through a dog bite. They found 19 proteins 
that may have a role in the infection. Out of 

these, 9 showed lower expression and 10 
higher expression in the brain of dogs infected 
with Rabies compared to control samples.

Speaking to India Science Wire, Dr. Surya-
wanshi, said, “The study has provided a list of 
molecules that may be involved in rabies virus 
infection and has given some insight into the 
molecular pathophysiology involved in this 
infection. It was helpful to understand more 
about molecules involved in rabies virus 
infection and also an aid in designing 
strategies to combat this viral infection in both 
humans and animals. However, further 
experiments are needed to investigate the role 
of the various identified proteins in the 
molecular mechanism of the Rabies virus 
infection. The experiments are underway”. 
The study was published in Springer's journal 
of Proteins and Proteomics.

(Source: India Science Wire release)

Probiotic coffee and tea drinks
Researchers create new coffee and tea drinks that are packed with gut-friendly live probiotics

NUS researchers have created new probiotic 
coffee and tea drinks that are packed with gut-
friendly live probiotics.

Supervised by Associate Professor Liu Shao 
Quan from NUS Food Science and Tech-
nology, the two doctoral students who worked 
on these two new beverages assert that their 
drinks have a great taste, and can be stored 
chilled or at room temperature for more than 
14 weeks without compromising on their 
probiotic viability.

To create the new probiotic tea, Ms Wang Rui, 
a doctoral student from NUS Food Science 
and Technology, added nutrients into a tea 
infusion, followed by a careful selection of 
specific probiotics. The tea mixture is left to 
ferment for two days, after which it is ready to 
drink. Any kind of brewed tea can be used in 
this process, and throughout the fermentation 
process, the original flavour of the tea is 
largely retained, with fruity and floral notes 
introduced. Many health benefits of tea, such 
as its antioxidant or anti-inflammatory 
properties, have been linked to it containing 
'polyphenol' molecules. By using the patented 

fermentation process, the polyphenol con-
tents from the tea are retained, and an 
additional antibacterial agent – phenyllactate 
– is produced after fermentation. The drink 
also contains live probiotics which promote 
gut health.

Anothe r  doc to ra l  s tuden t  f rom the 
Department, Ms Alcine Chan, created a new 
probiotic coffee by adding specially selected 
nutrients to brewed coffee, followed by 
carefully chosen probiotics. The coffee 
mixture is left to ferment for a day, and placed 
in the refrigerator following probiotic 
fermentation. After this process, the chilled 

probiotic coffee is ready to drink. Sugar and 
milk can be added before consumption if 
desired. The caffeine content is retained, so 
people who consume coffee for caffeine can 
still get their fix. The probiotic coffee also kept 
the chlorogenic acid content, which has been 
linked to a lot of the health benefits of coffee. 
Each serving of probiotic tea and probiotic 
coffee contains at least 1 billion units of live 
probiotics. This the daily amount reco-
mmended by the International Scientific 
Association for Probiotics and Prebiotics.

(Source: National university of Singapore)
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Dengue virus infection
New research reveals how one antibody blocks dangerous effects of dengue virus infection, offering a potential path to 

prevention
In a new study published in the journal 
Science, researchers from the University of 
California, Berkeley, and the University of 
Michigan revealed how an antibody called 
2B7 neutralizes one specific protein made by 
the virus—a protein that is key to the dengue 
virus's ability to both replicate and cause 
disease. The protein, called NS1 (short for 
“non-structural protein 1”) circulates in the 
patient's blood and exacerbates disease by 
interacting directly with endothelial cells, the 
cells that form protective barriers around 
organs. By breaking apart the connections 
between endothelial cells, NS1 weakens this 
barrier, increasing permeability and con-
tributing to increased vascular leak, which is 
the hallmark of severe dengue disease. This 
endothelial permeability may also enable the 
virus to more easily cross barriers to infect and 
damage target organs.

The authors and other researchers had 
previously demonstrated that this protein 
itself can cause leaks in the endothelial barrier, 

even in the absence of infectious viral 
particles. And in cases of dengue virus 
infection, the more NS1 found circulating in 
the host's blood, the more severe the infection 
is likely to be. In this latest study, the 
researchers identified specific regions of the 
protein that are responsible for damaging the 
endothelial cells: a so-called wing region that 
allows the protein to connect to the host cells, 
and another region that triggers destructive 
events within the endothelial cells.

By analyzing the precise way that the 2B7 

antibody attaches to the protein, they found 
that the antibody is able to neutralize both of 
these regions—simply by getting in the 
protein's way. The antibody connects to NS1 
in such a way that the wing regions cannot 
reach the endothelial cells, preventing the 
protein from latching onto (and thus 
interacting with and damaging) the endothelial 
cells. “These findings tell us that we can really 
have an effect on the virus's pathogenesis by 
blocking these sites on just the circulating 
proteins,” said Janet Smith, a professor at the 
U-M Life Sciences Institute and U-M Medical 
School. “It offers a strategy not only for a 
therapy to treat an infection, but also for a 
vaccine to prevent infection.” And because the 
NS1 protein is produced by many flaviviruses, 
the scientists believe the antibody that targets 
NS1 may be useful in treating or preventing 
multiple flaviviruses. The research was 
supported by the National Institutes of Health.

(Source: University of Michigan news release)

Untangling cell signalling
CRISPR-based tool kit generated allows for the manipulation of genes in specific tissues and developmental stages of choice

The Fly Facility at the Bangalore Life Science 
Cluster is a unique facility that offers 
numerous services to Drosophila researchers. 
A large part of these services includes 
engineering the genome of the flies using 
specific intracellular molecular tools, such as 
endonucleases and integrases. One of the tools 
the facility specialises in is CRISPR-Cas9. In 
a recent paper published in eLife, the facility, 
in collaboration with the lab of Prof Raghu 
Padinjat, generated a CRISPR-based tool kit 
for 103 genes. These genes were chosen on the 
basis of their roles, either known or 
speculated, in a specific intracellular signaling 
pathway, phosphoinositide (PI) signalling. 

CRISPR tools generated in the Fly Facility 
which target the PI signalling pathway allow 
for the manipulation of genes in specific 
tissues and developmental stages of choice. To 
show the usefulness of the toolkit, the team 
deleted all the 103 genes individually in 
Drosophila eyes and observed that many of 
these mutations cause defects in eye 
development. “Since it is a key element of 
controlling the organization of animal cells, 
PI signaling is involved in various seemingly 

unrelated diseases, including cancer, diabetes, 
and neurological disorders. The fruit fly is a 
great model for scientists to perform genetic 
screens, because of its compact genome. For 
most proteins there is one gene in flies, unlike 
humans that have multiple genes for the same 
function,” says Prof Padinjat. Dr Trivedi says, 
“Although the Drosophila system is simpler, 
PI signaling is complex. Since PI signaling is 
important for a large number of cellular 
processes, and each type of PI molecule 

controls multiple processes, this tool kit will 
help untangle the specific downstream 
signaling events”.

The PI signalling tool kit generated at the Fly 
Facility equipped the facility with the 
knowledge and technical expertise for not only 
large-scale CRISPR related molecular 
biology and genetics work, but also in genetic 
screening based on eye and wing phenotypes. 

 (Source: NCBS news release) 
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How hitchhiking worms choose their vehicles
A new study from the Centre for Ecological Sciences (CES) at the Indian Institute of Science (IISc) provides 
some answers

Tiny worms that live inside fig trees use the fig 
wasp as a “vehicle” to hitch rides from one 
tree to another, by crawling into the wasp's gut 
without harming it. This relationship has 
existed for millions of years. But how do these 
worms ‒ called nematodes ‒ choose their 
wasp vehicles? What cues do they use to 
check for co-passengers? A new study from 
the Centre for Ecological Sciences (CES) at 
the Indian Institute of Science (IISc) provides 
some answers. It shows that the worms 
generally tend to choose wasps that have less 
crowded guts, and are already carrying other 
worms of their own species. Travelling with 
members of their own species can boost their 
chances of finding a mate when they reach 
their destination. Wasps carrying fewer 
worms also have a greater chance of reaching 
the destination safely.  

“The main take-home message is that even 

very tiny organisms such as nematodes have 
complex decision-making processes,” says 
Renee Borges, Professor at CES and senior 
author of the paper published in the Journal of 
Animal Ecology. “This kind of decision-
making is exactly what we humans may do 
when we are making choices about which 
mode of transport we may use. We wouldn't 

want to get on to an overcrowded bus unless 
there was no other bus available.” 

The fig tree shares a win-win relationship with 
the fig wasp ‒ the wasp helps in pollination and 
the tree provides food. The tree also hosts three 
different types of worms. These worms rely 
entirely on the wasps, which ferry young 
worms from one fig tree to another, where the 
worms then mature, mate and give birth.  

The new study shows that,  to avoid 
overcrowding, the worms do tend to select 
wasps with fewer passengers. They check for 
this using chemical cues – they sniff out 
volatile compounds that the wasps emit by 
standing on their tails and waving their heads 
around. When the researchers offered the 
worms a choice between compounds emitted 
by a wasp carrying either fewer or more 
passengers, the worms selected the former.  

(Source: IISc news release)

Primate orphans have it tough even before mother dies
Primates born in last 4 years of mom's life have it tough, and so do their children

Young baboons and other primates born in the 
last four years of a female's life have a greater 
risk of dying young. If they survive their 
mother's death, their own children are also 
likely to suffer a premature death. The study 
from Duke University shows that kids born in 
the last four years before a female's death are 
more likely to die at a young age, before their 
mother dies. If these kids make it, the negative 
effects of losing their mother will reach across 
generations, lessening the survival of their 
future children as well.   The findings appear 
on Dec. 21 in the Journal Proceedings of the 
National Academy of Sciences (PNAS).

A team of researchers led by Matthew Zipple, 
a PhD candidate in Biology, used data 
collected across decades on seven species of 
primates from multiple regions of the world. 
Knowing which mothers had died and when, 
researchers started by looking at the survival 
of these doomed mothers' offspring. In five 
out of the seven species, offspring from 
mothers who would die in the next four years 
were more likely to die than offspring from 
mothers who lived past that four-year mark. 
Rather than age, general condition could 
explain this pattern: mothers who were about 

to die could be unable to properly care for 
their offspring. If these mothers had a hard 
time taking care of their own needs, their 
offspring would be more likely to die young.

The team then shifted their focus to females 
that had survived their mother's loss. These 
daughters were also more likely to lose their 
young kids to a premature death. The early 
death of these grandchildren points towards 
the effects of poor maternal condition. 
Orphaned daughters are also likely to be in 
bad shape. If they survive childhood, they are 
at great risk of losing their own children.

One of the exceptions to these patterns were 
gorillas, for whom the future death of a mother 
does not seem to have the same effect as in 
other species. Gorillas are a species where 
multiple individuals of the social group help 
care for the young. This diffuse strategy of care 
may help dilute the impact of a mother's death. 
The authors point out that similar effects of 
maternal loss might also be seen in humans, 
and other long-lived non-primate species 
where mothers and offspring share an 
important bond, such as hyenas, elephants, and 
whales.

(Source: Duke University news release) 
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Jawless lamprey takes a bite out of oncogene evolution
A new Yale School of Public Health study has enlisted this unlikely and slimy ally in the fight against cancer

By carefully tracing the evolution of a select 
number of cancer-causing genes in a variety of 
species, the researchers evaluated which 
animals are — and are not — effective in 
gauging how an analogue of those genes in 
humans can lead to cancer. What they found is 
surprising: jawless fish such as lampreys 
share significant similarities in these certain 
genes compared to humans, while fruit flies 
do not. Their findings, published in the journal 
Genome Biology and Evolution, will help 
molecular biologists and other scientists as 
they work to find potential cures to certain 
cancers, such as lymphoma.

The specific genes the researchers inve-
stigated are known to play a large role in a 
variety of cancers, including neuroblastoma, 
non-small-cell lung cancer and anaplastic 
large-cell lymphoma. And by knowing how 
these genes work together in other species, 
they can make educated guesses about how 
they work and can cause cancer in humans. 
But there are limitations: The genes don't 
necessarily work together in the same way, 

said YSPH Jeffrey Townsend, Ph.D., the 
senior author of the paper and the Elihu 
Professor of Biostatistics in the Department of 
Biostatistics. That's where lampreys come in. 
To fully understand how the genes relate in 
diverse model organisms requires analysis of 
the gene sequence in many organisms. After 
all, these species diverged from humans' 
ancestors many millions of years ago — quite 
a long time for genes to mutate, recombine, 
drift and even disappear entirely.

Their results are a promising step toward a 

deeper understanding of cancer's causes, and 
of what it takes to make drugs that can stop it. 
At first glance, it may be difficult to see just 
how helpful these jawless eels are to 
researchers. Other conventional lab animals 
have evolved enough differences in their 
anaplastic lymphoma kinase, leukocyte 
tyrosine kinase and other genes that it's 
difficult to figure out similarities. Lampreys, 
on the other hand, hold the key: they are the 
most distant relative of humans in which the 
interactions between these genes are the same 
as in humans; the presence of these genes 
operating in the same way as it does in humans 
helps researchers to decode their relationships 
in other model organisms.

Townsend's interdisciplinary team also 
consisted of researchers from the University of 
North Carolina at Charlotte, the Chinese 
Academy of Agricultural Sciences and the 
Yale Center for Genome Analysis.

(Source: Yale University news release) 

A new approach to inhibit Zika virus replication   
Researchers identified specific secondary structures called G-quadruplexes (GQ) in the RNA of the virus that 
could act as drug binding sites

Efforts to find an effective treatment for the 
Zika virus could get a boost with researchers 
at the Indian Institute of Technology-Indore 
(IIT-Indore) identifying some structures in the 
genetic makeup of the virus that could be used 
as targets for drugs. The COVID-19 
pandemic has highlighted the threat posed by 
emerging and re-emerging diseases to public 
health across the world. This has led to an 
increase in the focus of medical research on 
the development of effective drugs and 
vaccines against them. Zika is one such virus. 
The World Health Organisation (WHO) had 
declared it as a public health emergency of 
international concern after an outbreak in 
Brazil in 2015. Zika is a mosquito-borne virus. 
Around 86 countries have reported cases of 
Zika to date, thus making it a major cause for 
concern. It is found to be associated with 
n e u r o l o g i c a l  c o m p l i c a t i o n s  l i k e 
Microcephaly in children and Guillain-Barré 
syndrome in adults. Studies have also shown 
that infection in pregnant women may lead to 

congenital abnormalities in the developing 
fetus or the neonates. However, at present, 
there is no specific vaccine or medicine for 
Zika virus.

A recent study by a team of scientists from IIT 
Indore promises to help address the problem. 
They have identified specific secondary 
structures called G-quadruplexes (GQ) in the 
RNA of the virus that could act as drug 
binding sites. These structures made of 
nucleic acids have proven to be effective 
drug-targeting sites for anti-cancer treatment 
and is recently being explored for other 

diseases as well. In association with a research 
group from the University of Nebraska-
Lincoln, USA, the team has also characterized 
and evaluated the interaction patterns of the 
genetic sequences in the virus that form the G-
quadruplex structures with some drug 
molecules. Speaking to India Science Wire, 
Dr. Amit Kumar and Dr. Debasis Nayak, from 
IIT Indore who conceptualized the work along 
with Prof. Asit K. Pattnaik from University of 
Nebraska-Lincoln, USA, said, “We treated 
cells infected with the virus and found a 
significant decrease in the viral replication and 
in turn in the viral growth. It is clear that the 
molecules are effective against the virus. Our 
study can open up new avenues for control and 
mitigation of Zika virus”. A report on the 
research work was recently published in 
Molecular Therapy-Nucleic Acids (Cell 
Press). 

(Source: India Science Wire release)
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Universality of human emotional expression 
Facial expressions of emotion transcend geography and culture, new study shows

All humans use variations of the same facial 
expressions in similar social contexts, such as 
smiles, frowns, grimaces and scowls, a new 
UC Berkeley study shows. The findings, 
published on Dec. 16, in the journal Nature, 
confirm the universality of human emotional 
expression across geographic and cultural 
boundaries at a time when nativism and 
populism are on the rise around the world. 
“This study reveals how remarkably similar 
people are in different corners of the world in 
how we express emotion in the face of the 
most meaningful contexts of our lives,” said 
study co-lead author Dacher Keltner, a UC 
Berkeley psychology professor and founding 
director of the Greater Good Science Center.

Researchers at UC Berkeley and Google used 
machine-learning technology known as a 
“deep neural network” to analyze facial 
expressions in some 6 million video clips 
uploaded to YouTube from people in 144 
countries spanning North, Central and South 
America, Africa, Europe, the Middle East and 
Asia. “This is the first worldwide analysis of 
how facial expressions are used in everyday 

life, and it shows us that universal human 
emotional expressions are a lot richer and 
more complex than many scient is ts 
previously assumed,” said study lead author 
Alan Cowen, a researcher at both UC 
Berkeley and Google who helped develop the 
deep neural network algorithm and led the 
study.

Cowen created an online interactive map that 
demonstrates how the algorithm tracks 
variations of facial expressions that are 
associa ted with  16 emotions .  Firs t , 
researchers used Cowen's machine-learning 

algorithm to log facial expressions shown in 6 
million video clips of events and interactions 
worldwide, such as watching fireworks, 
dancing joyously or consoling a sobbing child. 
They used the algorithm to track instances of 
16 facial expressions one tends to associate 
with amusement, anger, awe, concentration, 
confusion, contempt, contentment, desire, 
disappointment, doubt, elation, interest, pain, 
sadness, surprise and triumph. Next, they 
correlated the facial expressions with the 
contexts and scenarios in which they were 
made across different world regions and 
discovered remarkable similarities in how 
people across geographic and cultural 
boundaries use facial expressions in different 
social contexts. The results showed that people 
from different cultures share about 70% of the 
facial expressions used in response to different 
social and emotional situations. “This supports 
Darwin's theory that expressing emotion in our 
faces is universal among humans,” Keltner 
said. 

(Source: University of California, Berkeley 
news release) 

Cheaper method to create fuels from plants
Chemists, engineers create a key component of bioenergy production in lab

Scientists have figured out a cheaper, more 
efficient way to conduct a chemical reaction at 
the heart of many biological processes, which 
may lead to better ways to create biofuels from 
plants. “The process of converting sugar to 
alcohol has to be very efficient if you want to 
have the end product be competitive with fossil 
fuels,” said Venkat Gopalan, professor of 
chemistry and biochemistry at The Ohio State 
University. At the heart of their discovery: A 
less expensive and simpler method to create the 
“helper molecules” that allow carbon in cells to 
be turned into energy. Those helper molecules 
(which chemists call cofactors) are nico-
tinamide adenine di-nucleotide (NADH) and 
its derivative (NADPH). “If you can cut the 
production cost in half, that would make 
biofuels a very attractive additive to make flex 
fuels with gasoline,” said Vish Subramaniam, a 
senior author on the paper and recently retired 
professor of engineering at Ohio State. 
“Butanol is often not used as an additive 
because it's not cheap. But if you could make it 
cheaply, suddenly the calculus would change. 

You could cut the cost of butanol in half, 
because the cost is tied up in the use of this 
cofactor.”

To create these reduced cofactors in the lab, 
the researchers built an electrode by layering 
nickel and copper, two inexpensive elements. 
That electrode allowed them to recreate 
NADH and NADPH from their corres-
ponding oxidized forms. In the lab, the 
researchers were able to use NADPH as a 
cofactor in producing an alcohol from another 
molecule, a test they did intentionally to show 

that the electrode they built could help convert 
biomass – plant cells – to biofuels. This work 
was performed by Jonathan Kadowaki and 
Travis Jones, two mechanical and aerospace 
engineering graduate students in the 
Subramaniam lab, and Anindita Sengupta, a 
postdoctoral researcher in the Gopalan lab.

But because NADH and NADPH are at the 
heart of so many energy conversion processes 
inside cells, this discovery could aid other 
synthetic applications. It might be possible for 
scientists to more easily and affordably control 
the flow of electrons in some cancer cells, 
potentially slowing their growth and ability to 
metastasize. Making NADPH more acce-
ssible and more affordable could make it 
possible to produce an artificial photo-
synthesis reaction. But its most likely and most 
immediate application is for biofuels. This 
study was published in the journal Scientific 
Reports.

(Source: Ohio State University news release) 
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Rapid diagnostic test to detect malaria
Researchers developed a highly sensitive and robust point-of-care test that can detect falciparum infection.

409, 000. That is the number of people who 
died of malaria in 2019 as per the World 
Malaria Report, 2020. Malaria is an entirely 
preventable and treatable disease. Yet it kills so 
many. The burden is worse in the tropical and 
subtropical regions of the world. One of the 
parasites called Plasmodium falciparum is 
responsible for most of the cases of malaria. It 
is widespread in these parts of the world. 
Sensitive, point-of-care (POC) diagnostic tests 
are required to provide an impetus to the effort 
to eliminate malaria from the endemic regions. 
Current point-of-care tests are not sufficiently 
sensitive to detect P. falciparum in asym-
ptomatic individuals. A recent colla-borative 
study between DBT-Transl-ational Health 
Science and Technology Institute (DBT-
THSTI) and University of Turku, Finland has 
found a solution. The teams from the two 
institutions have developed a highly sensitive 
and robust point-of-care test that can detect 
falciparum infection. The test was validated by 

running samples containing different strains of 
P. falciparum from different geographical 
areas. The results indicate that the test can be 
used to detect infection in populations from 
different regions and those affected by different 
strains of the parasite. It was found to detect 
even at low levels of 0.2-2 parasites/μL, 
depending on the strain. This is a 50- to 250-
fold improvement over conventional rapid 
diagnostic tests in use currently. It is also found 
to be stable even at 40 °C for at least 5 months 

thus making it quite suitable for the tropical 
regions, most affected by this parasite.

Further, it requires only 5 μL of whole blood as 
a sample and this can be obtained from a 
simple finger-prick. Results can be read after 
20 minutes with a simple photoluminescence 
reader. Since the samples remain stable for a 
considerable time, the absence of a reader at 
the field is no handicap. Samples can be 
transported to a location with a reader. 
Besides, the study found that the test and 
control line signals remain stable for at least 10 
months after running the test.

The study team consisted of Teppo Salminen, 
Farha Mehdim, Deepak Rohila, Manjit 
Kumar, Sheikh M. Talha, John Antony, Jude 
Prakash, Navin Khanna, Kim Pettersson and 
Gaurav Batra. They have published a report on 
their work in the journal `Analytical 
Chemistry' of ACS Publication.

(Source: India Science Wire release)

Delivering insulin orally
NTU Singapore scientists develop oral insulin nanoparticles that could one day be an alternative to injections

Scientists at  Nanyang Technological 
University, Singapore (NTU Singapore) have 
developed insulin nanoparticles that may one 
day become the basis for an oral medicine, and 
an alternative to insulin injections for diabetic 
patients. In a pre-clinical study, the NTU 
Singapore team fed insulin-containing 
nanoparticles to rats and found that insulin 
increased in their blood minutes later.

Delivering insulin orally would be preferable 
over insulin jabs for patients because it causes 
less pain than jabs, and could thus lead to 
improved patient compliance. But oral dosage 
remains a challenge. As insulin is a protein, it 
gets broken down in the gastrointestinal tract 
before it can even reach the bloodstream to 
regulate blood glucose. To overcome this 
challenge, the interdisciplinary team com-
prising scientists from NTU's School of 
Materials Science and Engineering and the 
Lee Kong Chian School of Medicine (LKC 
Medicine) designed a nanoparticle loaded 
with insulin at the core, then coated with 
alternating layers of insulin and chitosan, a 
natural sugar.  Dosing is achieved by 
controlling the number of layers in the 

nanoparticle. 

Through lab experiments using cell cultures 
and rat models, the team led by NTU principal 
research fellow Dr Huang Yingying, Associate 
Professor Yusuf Ali and former NTU Professor 
Subbu Venkatraman, demo-nstrated that this 
layer-by-layer coated nanoparticle is stable as 
it passes through the stomach into the small 
intestine with minimal insulin release, and is 
able to pass through the intestinal walls into the 
bloodstream.

Dr Huang Yingying from the School of 
Materials Science and Engineering at NTU, 
the study's co-lead author, said: “Efforts to 
develop oral insulin products have met with 
little success because these products either 
come with a safety risk, or require frequent 
dosage due to the drug's ability to contain only 
a small amount of insulin. The tests of our 
NTU-developed insulin nanoparticle in rats 
show that it can carry a large enough amount of 
insulin for the desired therapeutic effect and at 
the same time is small enough to pass through 
intestinal walls into the bloodstream. This 
indicates its potential application for oral 
insulin delivery in humans. We believe that the 
same concept could also be useful for other 
protein drugs that normally have to be 
injected.” LKCMedicine is now taking the 
development of this nanoparticle forward with 
more pre-clinical work, and we are hopeful 
that our work could someday replace painful 
insulin injections with a simple and small pill. 
The findings were published in the scientific 
journal Nanoscale in November. 

(Source: Nanyang Technological University, 
Singapore news release)
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Novel film that keeps us dry and cool
A team of researchers from NUS has created a novel film that is very effective in evaporating sweat from our 
skin to keep us cool and comfortable 

A team of researchers from NUS has created a 
novel film that is very effective in evaporating 
sweat from our skin to keep us cool and 
comfortable when we exercise, and the 
moisture harvested from human sweat can be 
used to power wearable electronic devices 
such as watches, fitness trackers, and more. 
“In our new invention, we created a novel film 
that is extremely effective in evaporating 
sweat from our skin and then absorbing the 
moisture from sweat. We also take this one 
step further - by converting the moisture from 
sweat into energy that could be used to power 
small wearable devices,” explained research 
team leader Assistant Professor Tan Swee 
Ching, who is from the NUS Materials 
Science and Engineering.

The main components of the novel thin film 
are two hygroscopic chemicals – cobalt 
chloride and ethanolamine. Besides being 
extremely moisture-absorbent, this film can 
rapidly release water when exposed to 
sunlight, and it can be 'regenerated' and reused 

for more than 100 times.

To make full use of the absorbed sweat, the 
NUS team has also designed a wearable 
energy harvesting device comprising eight 
electrochemical cells (ECs), using the novel 
film as the electrolyte. Each EC can generate 
about 0.57 volts of electricity upon absorbing 
moisture. The overall energy harvested by the 
device is sufficient to power a light-emitting 
diode. This proof-of-concept demonstration 
illustrates the potential of battery-less 
wearables powered using human sweat. This 

technological breakthrough was reported in 
the September print issue of the scientific 
journal Nano Energy. The new moisture-
absorbing film developed by NUS researchers 
takes in 15 times more moisture and do this 6 
times faster than conventional materials. In 
addition, this innovative film shows a colour 
change upon absorbing moisture, from blue to 
purple, and finally pink. This feature can be 
used as an indicator of the degree of moisture 
absorption.

The NUS team packaged the film into 
breathable and waterproof polytetra-
fluoroethylene (PTFE) membranes, which are 
flexible and commonly used in clothing, and 
successfully demonstrated the application of 
the moisture-absorption film for underarm 
pads, shoe linings and shoe insoles. The NUS 
team now hopes to work with companies to 
incorporate the novel moisture-absorption 
film into consumer products.

(Source: National university of Singapore)

Nanoparticles-based improved cancer drug 
A promising method for cancer treatment by using nanoparticles, with fewer side effects and more effectiveness 
has been developed

A promising method for cancer treatment by 
using nanoparticles, with fewer side effects 
and more effectiveness has been developed by 
a multi-institutional team from the Regional 
Centre for Biotechnology (Haryana), Amity 
University (Haryana), and National Institute 
of Immunology (New Delhi). In this method, 
nanoparticles that deliver anti-cancer drugs 
have been developed. The results from animal 
studies are promising and further research is in 
progress for the method to be rolled out for 
treatment.

Docetaxel is a drug that is commonly used to 
treat various types of cancer including breast, 
colon, and lung cancer. A formulation of the 
drug that is approved by the United States 
Food and Drug Administration (FDA) is 
being used all over the world. However, some 
components in this formulation cause harmful 
side effects such as liver damage and difficulty 
in breathing. Hence, the research team sought 
to develop a better alternative. “Docetaxel is 
not soluble in water, and it has to be dissolved 
in a chemical mixture such as polysorbate-80 

and alcohol to make it more soluble. This 
suspension is approved by the FDA, and it is 
commonly used worldwide including in India. 
Besides being potent, the drug also produces 
severe toxic effects in the body. So, we have 
developed a method that reduces the toxicity 
of the drug and improves its efficacy” says Dr. 
Avinash Bajaj, one of the corresponding 
authors of the study.

The team has developed nanoparticles called 
nanomicelles for the study. These nano-
micelles are extremely small in size ranging 
from 10 to 100 nanometers and they serve as 

efficient systems through which the drugs can 
be delivered. This drug delivery system 
predominantly targets only the cancerous cells, 
but not the normal healthy cells Speaking about 
this, Dr. Bajaj said, “Compared to the 
formulation that is currently used, our 
formulation has shown relatively higher 
accumulation of docetaxel in the tumor tissues 
than the healthy tissues which indicates its 
safety and efficacy”. 

The research was carried out extensively on 
various laboratory animals such as mice, 
rabbits, and monkeys. They used mice as a 
breast cancer model and found that the 
nanomicelle based drug delivery system 
reduced the size of the tumor in mice without 
producing toxic effects. “In preclinical studies 
with mice, we have observed that these 
nanomicelles retard tumor growth. Compared 
to FDA-approved formulation, these nano-
micelles also showed an increased rate of 
survivability” adds Dr. Bajaj. The study was 
recently published in the journal Angewandte 
Chemie. (Source: India Science Wire release)
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DNA-based therapies for diseases
Researchers created a new polymer to deliver DNA and RNA-based therapies for diseases.

University of Minnesota Twin Cities 
researchers in the Department of Chemistry 
have created a new polymer to deliver DNA 
and RNA-based therapies for diseases. For 
the first time in the industry, the researchers 
were able to see exactly how polymers interact 
with human cells when delivering medicines 
into the body. This discovery opens the door 
for more widespread use of polymers in 
applications like gene therapy and vaccine 
development.  The research is published in the 
Proceedings of the National Academy of 
Sciences (PNAS).

The research team is led by chemistry professor 
Theresa Reineke and associate professor Renee 
Frontiera. Reineke's lab synthesizes polymers, 
which are long-chain molecules that make up 
plastics, to use for packaging the nucleic acids. 
The researchers designed the copolymer using 
quinine, a naturally occurring substance used in 
tonic water, and 2-hydroxyethyl acrylate 
(HEA), which makes the material soluble and 
is used in a variety of personal care and medical 
materials. Because quinine is fluorescent, the 
research team was able to track the DNA 

package throughout the body and into the cells 
using Raman spectroscopy, a chemical 
imaging technique. “We've discovered a new 
packaging tool with this natural product that's 
important for all of these high-flying, important 
fields like gene therapy and vaccines,” said 
Reineke, who is also a Distinguished 
McKnight University Professor. “And, it works 
in a variety of cell-types. On top of that, it's got 
all of these cool features—it's fluorescent, we 
can track it, it's Raman active, and that allowed 
us to understand a lot of fundamentals about 
these packaging systems that were impossible 
to probe before we incorporated this natural 
product.”

Polymer-based drug delivery is significantly 

cheaper than using viruses, especially for gene 
therapy, which can cost up to $2 million for a 
single injection. However, the main barrier 
preventing widespread polymer use was that 
scientists didn't know a lot about how the 
polymer package actually interacts with cells 
in the body. This research helps clear up that 
uncertainty. Frontiera's lab specializes in 
chemical imaging. Using Raman spec-
troscopy, they discovered that a cell's own 
proteins play a key role in unpacking the 
nucleic acid cargo once the polymer carrier 
enters the cell.

The College of Science and Engineering team 
also collaborated with University of 
Minnesota Medical School Distinguished 
McKnight University Professor Jakub Tolar to 
test the effectiveness of the polymer carriers in 
relevant cell types. This research was funded 
by the National Science Foundation and the 
National Institutes of Health. 

(Source: University of Minnesota Twin Cities 
news release)

Turning plastic bags into adhesives
A new chemical process converts polyethylene plastic into a strong and more valuable adhesive.

A new chemical process developed at the 
University of California, Berkeley, converts 
polyethylene plastic into a strong and more 
valuable adhesive. “The vision is that you 
would take a plastic bag that is of no value, and 
instead of throwing it away, where it ends up 
in a landfill, you would turn it into something 
of high value,” said John Hartwig, the Henry 
Rapoport Chair in Organic Chemistry at UC 
Berkeley and leader of the research team. 
“You couldn't take all of this recycled plastic 
— hundreds of billions of pounds of poly-
ethylene are produced each year — and turn it 
into a material with adhesive properties, but if 
you take some fraction of that and turn it into 
something that is of high value, that can 
change the economics of turning the rest of it 
into something that is of lower value.”

The chemical process that Hartwig and his 
colleagues developed keeps many of the 
original properties of polyethylene, but adds a 
chemical group to the polymer that makes it 

stick to metal: something polyethylene 
normally does poorly. His team showed that 
the modified polyethylene can even be 
painted with water-based latex. Latex easily 
peels off standard low-density polyethylene, 
referred to as LDPE. The paper describing 
this process is in the journal Chem. While the 
process is not yet economical for industrial 
use, Hartwig believes that it can be improved 
and could be the starting point for adding 

other properties besides stickiness. The 
success also hints that other catalysts could 
work with other types of plastics, such as the 
polypropylene found in recycled plastic 
bottles, to produce higher-value products that 
are economically attractive. Getting poly-
ethylene to adhere to things opens up many 
opportunities, he added. Artificial hip sockets 
and knee implants often integrate poly-
ethylene with metal components and could be 
made to adhere better to metal. Functionalized 
polyethylene could be used to coat electrical 
wire, provide the glue that sticks other 
polymers together — in milk cartons, for 
example — or make more durable composites 
of plastic and metal, such as in toys. Hartwig 
foresees more opportunities for funct-
ionalization of complex polymers, including 
the most common plastic, polypropylene.

(Source: University of California, Berkeley 
news release) 
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Possible exoplanet radio emission
Scientists detected radio bursts emanating from the constellation Boötes

By monitoring the cosmos with a radio 
telescope array, an international team of 
scientists has detected radio bursts emanating 
from the constellation Boötes – that could be 
the first radio emission collected from a planet 
beyond our solar system. The team, led by 
Cornell postdoctoral researcher Jake D. 
Turner, Philippe Zarka of the Observatoire de 
Paris - Paris Sciences et Lettres University and 
Jean-Mathias Griessmeier of the Université 
d'Orléans will publish their findings in the 
forthcoming research section of Astronomy & 
Astrophysics.

“We present one of the first hints of detecting 
an exoplanet in the radio realm,” Turner said. 
“The signal is from the Tau Boötes system, 
which contains a binary star and an exoplanet. 
We make the case for an emission by the planet 
itself. From the strength and polarization of the 
radio signal and the planet's magnetic field, it is 
compatible with theoretical predictions.” 
Among the co-authors is Turner's postdoctoral 
advisor Ray Jayawardhana, the Harold Tanner 
Dean of the College of Arts and Sciences, and a 
professor of astronomy. “If confirmed through 

follow-up observations,” Jayawardhana said, 
“this radio detection opens up a new window 
on exoplanets, giving us a novel way to 
examine alien worlds that are tens of light-
years away.”

Using the Low Frequency Array (LOFAR), a 
radio telescope in the Netherlands, Turner and 
his colleagues uncovered emission bursts from 
a star-system hosting a so-called hot Jupiter, a 

gaseous giant planet that is very close to its own 
sun. The group also observed other potential 
exoplanetary radio-emission candidates in the 
55 Cancri (in the constellation Cancer) and 
Upsilon Andromedae systems. Only the Tau 
Boötes exoplanet system – about 51 light-years 
away – exhibited a significant radio signature, a 
unique potential window on the planet's 
magnetic field. After poring over nearly 100-
hours of radio observations, the researchers 
were able to find the expected hot Jupiter 
signature in Tau Boötes. “We learned from our 
own Jupiter what this kind of detection looks 
like. We went searching for it and we found it,” 
Turner said.

The signature, though, is weak. “There 
remains some uncertainty that the detected 
radio signal is from the planet. The need for 
follow-up observations is critical,” he said. 
Turner and his team have already begun a 
campaign using multiple radio telescopes to 
follow up on the signal from Tau Boötes.

(Source: Cornell University news release)

Clues to missing components of the universe
Scientist lays out how LIGO gravitational waves could be scrambled, yielding information

There's something a little off about our theory 
of the universe. Almost everything fits, but 
there's a fly in the cosmic ointment, a particle 
of sand in the infinite sandwich. Some 
scientists think the culprit  might be 
gravity—and that subtle ripples in the fabric 
of space-time could help us find the missing 
piece. A new paper co-authored by a 
University of Chicago scientist lays out how 
this might work. Published Dec. 21 in 
Physical Review D, the method depends on 
finding such ripples that have been bent by 
traveling through supermassive black holes or 
large galaxies on their way to Earth. The 
trouble is that something is making the 
universe not only expand, but expand faster 
and faster over time—and no one knows what 
it is. 

Scientists have proposed all kinds of theories 
for what the missing piece might be. “Many of 
these rely on changing the way gravity works 

over large scales,” said paper co-author Jose 
María Ezquiaga. “So gravitational waves are 
the perfect messenger to see these possible 
modifications of gravity, if they exist.” 
Gravitational waves are ripples in the fabric of 
space-time itself; since 2015, humanity has 
been able to pick up these ripples using the 
L I G O observatories .  Whenever  two 
massively heavy objects collide elsewhere in 
the universe, they create a ripple that travels 
across space, carrying the signature of 
whatever made it—perhaps two black holes 
or two neutron stars colliding. 

Ezquiaga and co-author Miguel Zuma-
lácarregui argue that if such waves hit a 
supermassive black hole or cluster of galaxies 
on their way to Earth, the signature of the ripple 
would change. If there were a difference in 
gravity compared to Einstein's theory, the 
evidence would be embedded in that signature. 
“In our last observing run with LIGO, we were 
seeing a new gravitational wave reading every 
six days, which is amazing. But in the entire 
universe, we think they're actually happening 
once every five minutes,” Ezquiaga said. “In 
the next upgrade, we could see so many of 
those—hundreds of events per year.” The 
increased numbers, he said, make it more likely 
that one or more wave will have traveled 
through a massive object, and that scientists 
will be able to analyze them for clues to the 
missing components.

(Source: University of Chicago news release) 
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In this artistic rendering of the Tau Boötes b 
system, the lines representing the invisible 
magnetic field are shown protecting the hot 
Jupiter planet from solar wind.
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Effect of excessive heat stress in Coastal India
There would be a decline of 35% in work performance by 2100 due to heat stress caused by extreme heat and 
humidity

In a recently published study, it is estimated 
that there would be a decline of 35% in work 
performance in the east coast region of India 
by 2100 due to heat stress caused by extreme 
heat and humidity. This would be extended 
to most of the other regions of the country 
due to increasing anthropogenic greenhouse 
gas concentrations and other climate change 
related factors. The research published in 
Nature Scientific Reports says that excessive 
heat stress increases core human body 
temperature rapidly with damaging effects 
on the brain and other vital organs that lead 
to a decline in the physical work capacity of 
the workers. Heat stress is manifested by a 
range of health conditions like milder heat 
rash and heat cramps to heat exhaustion. 
These are linked to occupational health 
hazards depending on the nature of work that 
adversely affects productivity.

There are studies reporting heat stress where 

only temperature data are taken into 
consideration without considering the effects 
of humidity. The present study has however 
included humidity also as a key factor 
responsible for human discomfort and 
therefore integrated it into the research model 
to arrive at the heat stress index data.

"As the duration and intensity of hot days will 
increase in future, while assessing the severity 
of the situation in the two coastal regions of 
India (east and west coast), heat stress index 
over India needs utmost attention to analyze to 
arrive at conclusions on the future changes and 
their effect on productivity of the work force," 
said researchers K. Koteswara Rao, Indian 
Institute of Tropical Meteorology, Pune and 
T.V. Lakshmi Kumar, Atmospheric Science 
Research Laboratory, SRM Institute of 
Science and Technology, Tamil Nadia, India.

Researchers estimated that the impacts of the 
notorious change in climate would affect 250 

million people living within the coastline area 
of the country. This is posing a big threat to the 
livelihood of the coastal communities due to 
the decline in their work performance as a 
result of the harsh environment. Researchers, 
therefore, suggested the policymakers to take 
actions for the protection of the workers from 
heat stress by preventing exposure to extreme 
heat in a working environment and reduce 
illnesses caused by heat stress. The result of 
the research showed that compared to the west 
coast, the east coast would be prone to more 
heat stress by 2100.  The research authors 
claimed that their work would facilitate 
policymakers to design better policy tools for 
taking necessary steps for the welfare of the 
working people and to protect them from 
increased heat stress under changing climate 
conditions.

(Source: India Science Wire release)

Why Indian monsoon derails in August
Research reveals that Disturbance from North Atlantic could be possible reason 

A planetary wave from the North Atlantic is 
capable of derailing the Indian monsoon on 
which the Indian economy is heavily 
dependent, suggests a study published in the 
journal Science.

The findings suggest that modelling efforts 
ought to focus on including the influence of 
mid-latitudes, in addition to the Pacific and 
Indian oceans, for getting a better handle on 
predictability of the monsoon, its variability 
as well as droughts.

A team from the Centre for Atmospheric and 
Oceanic Sciences (CAOS), Indian Institute of 
Science (IISc), who carried out the research, 
supported in part by DST under their climate 
change programme, showed that, in the past 
century, Indian monsoon droughts that 
occurred in non-El Niño years were sub-
seasonal, as against El Niño droughts, where 
the deficit persists throughout the season. The 
research team analysed daily rainfall during 
the two categories of droughts from 1900 to 
2015 and noticed dramatic differences in the 
evolution of rainfall deficit. Rainfall deficit in 

El Niño droughts sets in early around mid-
June and becomes progressively worse. By 
mid-August, the deficit is very high and 
spread across the country, with no sign of 
recovery. 

During non-El Niño droughts there is a 
moderate decrease in June rainfall, followed 
by signs of recovery during mid-July to mid-
August ‒ the peak of the season.  However, in 
late August, there is an abrupt and steep fall in 
rainfall, resulting in drought conditions. “We 

tried to trace this late August break to a forcing 
agent or system that influences the behaviour 
over India. We looked at the winds that were 
prevalent in these non-El Niño drought years,” 
said Jai Sukhatme, Associate Professor at 
CAOS, and one of the senior authors, in an 
IISC statement.

“The interaction between upper-level winds 
and deep cyclonic vorticity anomalies located 
above anomalously cold North Atlantic waters 
during late August to early September results 
in  an atmospheric  dis turbance.  This 
disturbance, a Rossby wave, curves in towards 
India and, apparently squeezed in by the 
Tibetan Plateau, disrupts the flow of the 
monsoon winds,” V Venugopal, Associate 
Professor at CAOS, and a co-author 
explained. The atmospheric tele-connection 
studied in this paper whose first author was a 
PhD student Pritam Borah with DST inspire 
fellowship, offers an avenue for improved 
predictability of droughts, especially in the 
absence of tell-tale signs in the Pacific.

(Source: PIB release)
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Interaction of metasurfaces with light
Novel AI-based algorithms on well-known physics can speed up technology

In a new study, researchers from the Indian 
Institute of Technology Bombay (IIT 
Bombay) have developed a novel numerical 
method to  study the interaction of 
metasurfaces with light. The study, published 
in the journal Scientific Reports, was funded 
by the  Department  of  Science and 
Technology, Government of India, and the 
Industrial Research and Consultancy Centre, 
IIT Bombay.  As an example system to 
demonstrate the power of their numerical 
method, the researchers made a metasurface 
consisting of a layer of silicon sandwiched 
between two layers of gold. They created four 
different designs by modifying the geometric 
shapes of the topmost gold layer, which is a 
few nanometres thick. By varying the 
thickness of the four designs, they created 
many more of the metasurfaces.  The 
researchers mathematically studied how each 
metasurface affects a specific property, called 
'polarization', of the light shone on it. In 
addition to interacting with the incoming 
beam of light, metamaterials also amplify the 
intensity of the beam. “The amplification 

makes it easier to detect small changes in the 
light shone on the surface,” says Mr Abhishek 
Mall, the first author of the study. 

The researchers developed an algorithm that 
tells which geometrical design of the topmost 
gold layer in the metasurface is best suited to 
generate the desired output beam. The 
algorithm learns to create geometrical 
designs based on the optical response and 
progressively improves itself by comparing 
how close it is to the actual design. They 
independently solved Maxwell's equations 
for the generated geometries and verified that 

the algorithm correctly predicted the optical 
response.  Since solving Maxwell's equations 
is a time-consuming affair, the team created 
another AI algorithm to mimic the solution of 
Maxwell's equations itself. When they fed the 
geometry of the nanometres-sized gold layer 
to the algorithm, the output would show the 
corresponding optical response. 

The researchers combined the two algorithms, 
which then, in essence, carries out the entire 
process of identifying the correct geometrical 
pattern for the desired response and validating it 
against Maxwell's equations. The combined 
scheme takes only about 11 milliseconds to 
guess the geometric configuration correctly.  
The researchers used only four different kinds 
of geometrical patterns in the current study. 
“However, our AI-based algorithm could also 
create new, sophisticated metasurface designs 
that we did not specify,” shares Prof Kumar. 
This feature may be useful in generating 
metasurface designs with multiple applications. 

(Source: Indian institute of Technology 
Bombay news release)

Combating emissions from DG sets
The device can easily take the harmful gases and with the help of filter and catalytic material it converts 
hydrocarbons to carbon-di-oxide 

The air pollution picture of Delhi is quite 
gloomy. In a bid to combat this, a group of 
researchers from the Indian Institute of 
Technology Delhi (IIT Delhi) has developed a 
technology to reduce the harmful exhaust 
fume emitted from the Diesel Generators 
(DG) sets. The team developed 'Chakr Shield', 
a Retrofit Emission Control Device for DG 
sets and patented it. They have collaborated 
with Select CITYWALK mall in Delhi and 
installed the equipment there. “The ins-
tallation of the Chakr Shield will help in 
reducing 80% of pollution from the DG set 
while saving about 1260 billion litres of air 
from getting polluted”, said Khushboo Gulati, 
General Manager Sales and Marketing for 
Chakr Innovation. The device has been 
installed just adjacent to the silencer of the 
DG. From there it can easily take the harmful 
gases, there with the help of filter and catalytic 
material it converts hydrocarbons to carbon-
di-oxide and this then gets released in the 
atmosphere with the help of chimney. Carbon-

di-oxide is 460 times lesser harmful than 
Particulate Matter (PM) 2.5 and PM 10.

“It can reduce the Particulate Matter (PM2.5 
and PM10), Carbon Monoxide and Hydro-
carbon emissions after retrofitting on the 
tailpipe of the DG set. Installing the Chakr 
Shield on the 5 DG sets, with a combined 
capacity of 8 MVA, located within Select 
CITYWALK premises will help reduce 
annually an estimated 378 kg of PM or black 
soot emissions which is equivalent to more 
than 174 tonnes of Carbon Dioxide emissions 

or the carbon sequestered by 228 acres of 
forest in 1 year alone” said Ms Bharti Singhla, 
COO and Co-founder at Chakr Innovation.

Installation, Testing and commissioning of 
Retrofit Chakr Shield for DG sets emission 
control has been done for all DG's (05 Nos). 
The for 2000 KVA capacity DG 3 devices 
have been installed and for 1010 KVA two 
devices are there. The running hours 
considered on an average is 30 minutes a day 
on an average basis. The PM the device 
captures is 378 Kg and the air saved from 
getting polluted per day is 1260 billion liters. 
Shashi Sharma, Director - Operations and 
Projects said, “The product Chakr Shield is an 
innovative emission control device that 
captures pollution at the source. Our only 
driving force to bring these initiatives was to 
provide clean air for everyone to breathe while 
ensuring that it does not become airborne 
again.”

(Source: India Science Wire release)
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Efficiently cooling down systems that generate heat
The researchers develop a system for cooling down gas turbine blades and other devices such as microchips in integrated circuits and 
photovoltaic cells etc.

In recent research, scientists from the Indian 
Institute of Technology Bombay (IIT 
B o m b a y )  h a v e  u s e d  t h e  L a w s  o f 
Thermodynamics to establish optimal 
designs for cooling down gas turbine blades 
and other devices.  The researchers worked 
with the mathematical equations that govern 
the fluid flow through the microchannels 
and clubbed them with the known laws of 
Thermodynamics to study how the entropy 
depends upon the dimension of the tubes. 
The research was carried out by Dr Pallavi 
Rastogi during her doctoral studies, under 
the guidance of her advisor Prof Shripad P. 
Mahulikar from the Department of 
Aerospace Engineering. 

First, the researchers modelled a cooling 
system having a single microchannel of 
length 10 centimetres carrying the cooling 
fluid. They found that the entropy of the 
system increases negligibly on decreasing 
the diameter from 1 millimetre. Even then, 
they showed that it is possible to carry out 
cooling efficiently until the diameter is 

about 0.2 millimetres. Below this diameter, 
however, the flow of the fluid becomes 
unpredictable and deteriorates in quality. 
Moreover, the amount of power needed to 
pump the coolant shoots up. When the 
diameter of the tube falls below a millimetre, 
studying the flow of fluid becomes more 
complicated. “Properties of the fluid, like 
velocity and temperature, vary along the flow, 
which we need to take into account in our 
calculations. Also, the different layers of the 
fluid have considerable mutual friction, 

which generates heat,” explains Dr Rastogi.

The researchers looked into making the system 
more efficient in transporting the heat by using 
multiple microchannels of the same dimension. 
“The question was whether we could use 
multiple microchannels to minimise the 
entropy. Although convection through 
microchannels has been studied before, 
convection through multiple microchannels has 
not been,” says Dr Rastogi. As the researchers 
decreased the diameters of each tube, their 
theoretical study predicted that two competing 
mechanisms of generating entropy in the fluid 
come into play.  The researchers found that 
there exists an optimum number of tubes, and 
an optimal diameter of each tube, that can 
successfully carry away the required amount of 
heat. According to the researchers, the 
mechanism can be used to cool down other 
devices such as microchips in integrated 
circuits and photovoltaic cells, the fundamental 
components required for converting solar 
energy into electricity. 

(Source: Indian institute of Technology 
Bombay news release) 

Designing electronic circuitry for better performance
Researchers devise new method to arm electronic gadgets against power fluctuations

Indian researchers have developed the 
performance analysis of miniaturized 
circuitry used in modern devices such as 
mobile phones and tablets so that the devices 
may be designed for better performance even 
under erratic DC power supply. “There is a 
need to understand the design equations that 
take into account the miniaturized parts of 
mixed electronic circuitry in order to improve 
the performance of the device and enhance the 
robustness of the components to power 
fluctuations”, says, Dr. Hitesh Shrimali, 
Associate Professor, School of Computing & 
Electrical Engineering, IIT Mandi. 

The electronic circuitry in modern devices 
including mobile phones, laptops and tablets 
compr i s e s  bo th  ana log  and  d ig i t a l 
components on a single semiconductor IC. 
Such mixed signal circuits are powered by a 
direct current supply, often from an in-built 
battery. While these batteries have low 
voltages (3.7 V), the individual components of 
the miniaturized circuitry of mobile devices 

operate at even lower voltages. For example, 
transistors used in many modern circuitries 
are as small as 7 nanometres –100000 times 
smaller than the width of a single human hair 
and require voltages far below 1 V to work. 
Power spikes and fluctuations in the power 
source can degrade the performance of the 
mixed c i rcui t  over  t ime.  Thus,  any 
fluctuations in the power of the battery can 
lead to significant performance deterioration. 

“Very Large-Scale Integration (VLSI) 
electronics are ubiquitous in today's world, 
although we are not aware of it”, says Dr. 
Shrimali. Transceivers, antennae, amplifiers, 
Analog-to-Digital Converters (ADC), and 
Digital-to-Analog Converters (DAC) that are 
the heart of commonly used devices such as 
mobile phones, digital music players, laptops 
and tablets require such optimizations in 
design to extend their life and retain the 
quality of performance over time. “We have 
used the matrix theory and closed-form of 
equations for transistors to analyse the key 

design specifications for the design of 
electronics that use VLSI of miniaturized 
components”, explain researchers. The 
research will improve the efficiency of high 
speed on-chip systems, they added.

The team has verified the proof-of-concept 
using two examples of output stages for analog 
and digital blocks in a standard 180 nanometre 
technology with 1.8 V of supply and the same 
geometric area. Their models using the 
inspection method and the industry standard 
SPICE tools showed a maximum mean 
percentage error (MPE) of 3% for all the 
examples, which confirms the robustness of 
this approach in designing electronic 
components that are not adversely affected by 
power fluctuations. This study, funded by the 
Ministry of Electronics and Information 
Technology (MeitY), has recently been 
published in IEEE Open Journal of Circuits 
and Systems. 

(Source: India Science Wire release)

Engineering science – Aerospace Engineering

Engineering science – Electronics engineering 

Photo by Kaspars Eglitis



DISCOVERIES & INNOVATIONS

36 The Scitech Journal Volume 08 Issue 02 february 2021

High-performance hybrid supercapacitors 
The device could pave way for next generation high power-high energy storage devices for day-to-day use

Scientists have developed a low-cost 
supercapacitor device with excellent 
capacitive retention with a novel electrode 
material they have synthesized, which can 
pave the way for the next generation high 
power-high energy storage devices. 
Supercapacitors have gained considerable 
attention due to their high power density, long 
cycle life, and excellent capacity retention 
compared to their battery counterparts. 
Supercapacitors with high capacitance and 
excellent capacitive retention developed 
from low-cost fabrication techniques are the 
need of the hour, considering their potential 
utility in the commercial market. 

Scientists at the International Advanced 
Research Center for Powder Metallurgy and 
New Materials (ARCI), an autonomous body 
of  the  Department  of  Science  and 
Technology, Government of India in 
collaboration with IIT Hyderabad have 
developed a facile, scalable, and cost-
effective electrochemical route to synthesize 
electrodes made of Nickel cobaltite 
(NiCo O ) containing nanosheet structures 2 4

with incorporated oxygen vacancies as an 
active material, for hybrid supercapacitors. 
These electrodes have been found to have 

excellent electrochemical performance. Such 
hybrid supercapacitors combine the features of 
both conventional double layer super-
capacitors and batteries and act as high power-
high energy storage devices. However, it 
remains challenging to design pseudocapacitor 
devices with redox metal oxide (MO) 
materials with high porosity, which exhibit 
high capacitance and good cycle life. It is 
desirable to amend the intrinsic properties of 
the  synthesized  M O  to  enhance  i ts 
conductivity, stability, and electrochemical 
activity.

Scientists at ARCI and IIT-H addressed these 
challenges and were successful in syn-
thesizing NiCo O  nanostructured electrodes 2 4

by a novel electrodeposition route. They also 
introduced an optimum number of oxygen 
vacancies by an environmentally benign 
chemical reduction process to make up for an 
active, positive electrode material for hybrid 
supercapacitor, as reported in their recent 
publication in the journal “Batteries & 
Supercaps". This could be an effective 
alternative to the existing carbon-based 
electrodes for supercapacitors to achieve high 
energy density. An asymmetric supercapacitor 
device further fabricated by the research team, 
using porous carbon and NiCo O  electrodes 2 4

exhibited excellent capacity retention and 
stability. The device could power an LED 
lamp and a DC fan, as shown in the figure.

(source: PIB release)

Producing clean water at a lower cost
Desalination breakthrough could lead to cheaper water filtration

increasing how much clean water these 
membranes can create. “Reverse osmosis 
membranes are widely used for cleaning 
water, but there's still a lot we don't know 
about them,” said Manish Kumar, an associate 
professor in the Department of Civil, 
Architectural and Environmental Engineering 
at UT Austin, who co-led the research. 

The findings were published in Science show 
an increase in efficiency in the membranes 
tested by 30%-40%, meaning they can clean 
more water while using significantly less 
energy.  Reverse osmosis membranes work by 
applying pressure to the salty feed solution on 
one side. The minerals stay there while the 
water passes through. Although more efficient 
than non-membrane desalination processes, it 
still takes a large amount of energy, the 
researchers said, and improving the efficiency 
of the membranes could reduce that burden. 

The National Science Foundation and DuPont, 
which makes numerous desalination products, 
funded the research. The team connected with 
Dow Water Solutions, which is now a part of 
DuPont, in 2015 at a “water summit” Kumar 
organized, and they were eager to solve this 
mystery. The research team, which also 
includes researchers from Iowa State Uni-
versity, developed 3D reconstructions of the 
nanoscale membrane structure using state-of-
the-art electron microscopes at the Materials 
Characterization Lab of Penn State. They 
modeled the path water takes through these 
membranes to predict how efficiently water 
could be cleaned based on structure. Greg Foss 
of the Texas Advanced Computing Center 
helped visualize these simulations, and most 
of the calculations were performed on 
Stampede2, TACC's supercomputer.

(Source: University of Texas at Austin news 
release)
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Producing clean water at a lower cost could be 
on the horizon after researchers from The 
University of Texas at Austin and Penn State 
solved a complex problem that had baffled 
scientists for decades. Desalination membranes 
remove salt and other chemicals from water, a 
process critical to the health of society, cleaning 
billions of gallons of water for agriculture, 
energy production and drinking. The idea 
seems simple — push salty water through and 
clean water comes out the other side — but it 
contains complex intricacies that scientists are 
still trying to understand.

The research team, in partnership with DuPont 
Water Solutions, solved an important aspect of 
this mystery, opening the door to reduce costs 
of clean water production. The researchers 
determined desalination membranes are 
inconsistent in density and mass distribution, 
which can hold back their performance. 
Uniform density at the nanoscale is the key to 
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Atoms and molecules vibrating inside solids
Researchers devised a theoretical method to predict variations of the lattice structure in response to external 
disturbances

In a new study, researchers from the Indian 
Institute of Technology Bombay (IIT 
Bombay) have devised a theoretical method 
to predict variations of the lattice structure in 
response to external disturbances. This study, 
published in the journal npj Computational 
Materials, was partially funded by the IIT 
Bombay-Industrial Research and Cons-
ultancy Centre, the Ministry of Human 
Resource and Development (now Ministry of 
Education), Department of Atomic Energy, 
and the Department of Science and 
Technology, Government of India. For more 
than five decades, scientists have bombarded 
solids like silicon with X-ray or electrons 
beams and observed how this beam interacts 
with its lattice. “The response of the solid to 
the beam leaves specific imprints on the 
outgoing beam, revealing the atomic 
vibrations in the lattice,” says Prof Dipanshu 
Bansal, another author of the study. An 
innovative mathematical technique first 
invented by Joseph Fourier, called 'Fourier 

analysis', helps them in studying the small 
structures of the lattice in both space and time.

In the current study, the researchers carried out 
mathematical calculations and demonstrated 
that one could use a similar technique to study 
solids subject to a temporary, external 
disturbance. They used an extended version of 
Fourier's method along with the laws of 
quantum physics. Additionally, they used the 
fundamental idea that time flows in one 

direction. These led them to calculate a 
mathematical quantity which determines how 
the lattice structure reacts to the external 
disturbance. Using this mathematical quantity, 
also called the „response function‟, the 
researchers predicted how solids would behave 
in time, down to a few femtoseconds, and 
space, down to fractions of a nanometre. Then, 
they calculated the response function from 
images available from experiments conducted 
over the last decade with lasers. This quantity, 
the researchers of the current study dem-
onstrated, exactly matches the theoretical 
response function. Their calculation shows for 
the first time that there is no need to carry out 
the sophisticated experiments to study the 
dynamics of solids. The researchers assert that 
their method is applicable for solids in different 
environments like in a magnetic field, under 
external pressure, or high temperature. 

(Source: Indian institute of Technology 
Bombay news release) 

A microscopic understanding of materials 
Researchers study the relationship between geometry and isotropy to enhance 3D printing

A group of researchers from the Indian 
Institute of Technology Bombay (I IT 
Bombay), the Indian Institute of Technology 
Kanpur  ( I I T Kanpur) ,  and Swansea 
University, United Kingdom, have studied 
how lattices affect the properties of materials 
that we see around us. Their results could be 
useful in expanding the scope of 3D-printing 
materials with desired mechanical properties 
in different directions. The findings have been 
published in the journal Extreme Mechanics 
Letters. The research was partially supported 
by IIT Kanpur, IIT Bombay, and the European 
Commission.

In the current study, the researchers 
theoretically analysed how the properties of 
naturally-occurring as well as engineered 
materials depend on the intrinsic geometry of 
the lattice. “We systematically explored the 
theory linking the relationship between 
isotropy or anisotropy and the lattice 
geometry,” says Prof Susmita Naskar of IIT 
Bombay, a co-author of the study.

The researchers focussed on properties of 

solids, like the elasticity, which quantifies 
how much a material resists deformation 
when subjected to external forces. By solving 
the equations that determine the behaviour of 
the lattices, they investigated how the overall 
elasticity of the material depends on the 
geometry of  the la t t ice .  Then,  they 
characterised the mathematical dependence 
of the elasticity of the material on the lattice 
structure and its geometrical parameters, like 
the angle and distances between the 
constituents of the lattice. This allowed them 
to link the elasticity of the material with the 
geometry of the lattice. They showed that, 
contrary to what was thought before, the 

isotropy was relatively independent of the 
lattice geometry. “The conventional wisdom 
for obtaining isotropy restricts the scope of 
many applications such as space-filling in 3D-
printing,” says Prof Naskar. 

Further, the researchers explored how 
introducing more materials into the lattice 
changes the isotropy. They showed that, by 
increasing the components that make up the 
lattices but keeping its geometric structure 
intact, the possibility of obtaining isotropy in 
three-dimensional structures could be 
improved more than what was thought earlier. 
Their study will now allow scientists to 
achieve the exact kind of anisotropy of the 
material, by designing the geometric 
properties as well as constituents of the lattice 
in specific manners. The researchers envisage 
that such artificially engineered materials 
would find applications in various fields, 
including the aerospace industry, soft robotics 
and biomedical devices and implants. 

(Source: Indian institute of Technology 
Bombay news release)
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Next generation of ultrafast data transmission
Researchers develop optical computing at sub-picosecond speeds 

Schemat ic  v iew of  the  pump-probe 
experiment, showing 1550 nm femtosecond 
pulses (bright blue) injected into the waveguide 
from the left and the gating femtosecond pulses 
(red) at 1670 nm illuminating the embedded 
VO2 segment (green) from above. The 
attenuated pulses (faded blue) propagate to a 
detector (not shown). (Weiss, Haglund, et.al).

Vanderbilt researchers have developed the 
next generation of ultrafast data transmission 
that may make it possible to make already 
high-performance computing “on demand.” 
The technology unjams bottlenecks in data 
streams using a hybrid silicon-vanadium 
dioxide waveguide that can turn light on and 
off in less than one trillionth of a second. 

The article, “Sub-Picosecond Response Time 
of a Hybrid VO2: Silicon Waveguide at 1550 
nm” was  in the journal Advanced published
Optical Materials on Dec. 4.  

Collaborators , Cornelius Sharon Weiss
Vanderbilt Chair and professor of electrical 
engineering, physics, and materials science and 
engineering, and , Stevenson Richard Haglund

Professor of Physics, are the first to dem-
onstrate that it may be possible to achieve data 
rates exceeding one terabit per second on a 
single channel. They created a hybrid silicon 
chip by including a small amount of vanadium 
dioxide—an ultrafast switching phase-change 
material—to extend the capabilities of silicon 
photonics.  

Light pulses were injected into a silicon 
waveguide were selectively turned off when 
another light pulse struck the vanadium 
dioxide. The remarkable speed with which 
the light pulses were turned off and then came 
back on is a consequence of the material 
properties of vanadium dioxide and the time 
duration in which the two laser pulses interact 
in the vanadium dioxide. The silicon 
waveguides were fabricated at the Center for 
Nanophase Materials Sciences at Oak Ridge 
National Laboratory as part of their 
Department of Energy sponsored User 
Program. The incorporation of vanadium 
dioxide was carried out at the Vanderbilt 
Ins t i tu te  of  Nanoscale  Science and 
Engineering. 

Silicon photonics uses light pulses instead of 
electrical current pulses to transfer large 
quantities of data as information bits (0s and 
1s). Data can be encoded into light pulses, 
which travel across an optic fiber. When the 
light pulse reaches its destination, photo-
detectors convert the light back into an 
electronic data signal. This approach has 
significantly upgraded the processing speed 
and computing power of computers since 
research in silicon photonics began in the late 
1980s. Now that nearly every part of daily life 
has an online or digital component, improving 
optical computing technology is of significant 
interest to commercial and industrial 
technology firms.  

Weiss and Haglund say the next steps toward 
practical implementation of this game-
changing innovation will be to optimize the 
size, shape and volume of the vanadium 
dioxide component and to investigate alternate 
configurations of the hybrid waveguide.  

(Source: Vanderbilt University news release 
written by )Marissa Shapiro

How the novel coronavirus spreads through coughs
Researchers study the spread of a cough cloud containing SARS-CoV-2 and used this finding to mathematically formulate the cloud's spread through 
moist air in an enclosed area.

Infected airborne respiratory droplets play a 
significant role in the spread of the 
coronavirus, formally known as SARS-CoV-
2. In such a scenario, it is crucial to understand 
how the virus-carrying fluid particles carried 
by a person's cough or sneeze spreads through 
the ambient air.

Researchers had earlier found that the speed of 
a cloud of cough containing the airborne virus 
decreases as it travels away from the mouth. In 
a recent study, researchers from the Indian 
Institute of Technology Bombay (I IT 
Bombay)  have  used  th is  f inding to 
mathematically formulate the cloud's spread 
through moist air in an enclosed area. The 
study was published in the journal Physics of 
Fluids.

The researchers found that the virus' spread is 
independent of who coughs and how 
vigorously. The volume of air eventually 
covered by the cough cloud does not depend 
on the initial speed with which it is ejected. 
The mathematical calculation revealed that 

the volume depends on the distance the cough 
travels from the mouth and its sidelong 
spread. “These dependencies arise because 
the cloud traps air from the surroundings as it 
evolves,” says Prof Rajneesh Bhardwaj, one 
of the authors of the study. By analysing the 
equations of flow for the cough, the 
researchers found that a large volume of 
ambient air slowly gets trapped inside the 
cloud as it spreads out. With time, the droplet 
concentration inside the cloud thus reduces 
significantly from its initial concentration. 
Since the virus requires liquid droplets to 
survive, the possibility of its spread declines. 
They also found that the front of the cough 
cloud covers the first two metres of its total 
distance from the source within two seconds 
of being emitted. Hence, the cloud has the 
maximum probability of spreading the viral 
liquid immediately after release.

The calculations also enabled the researchers 
to quantify the effect of masks precisely. 
Masks reduce the net distance covered by the 

cloud by blocking it before its spread, earlier 
experiments have revealed. The researchers 
now compared the effect of surgical masks and 
clinical N95 masks on the volume of the cloud. 
While the cloud remains effective till about 8 
seconds before dissipating irrespective of 
whether the person is masked or not, surgical 
masks reduce the volume by seven times 
compared to having no mask. N95 masks 
perform much better, decreasing it by as much 
as 23 fold. The researchers also calculated the 
effect of temperature and humidity of ambient 
air on the cloud's spread. They found that the 
cloud's temperature and humidity, which 
depends on the temperature, decrease over the 
distance of its spread. However, its humidity 
stays higher than the humidity of the ambient 
air till the end, as the cloud entraps water 
vapour from its surroundings. 

(Source: Indian institute of Technology 
Bombay news release)

Engineering science-Photonics technology

Mathematical science – Physics 



DISCOVERIES & INNOVATIONS

39 The Scitech Journal Volume 08 Issue 02 february 2021

Understanding the regimented design of the human proteome
Scientists discuss the rigorous standards followed for proteome identification by the Human Proteome 
Project

The genome carries the code for life in the 
genes. The genes dictate how an organism 
exhibits different traits and characteristics. 
However, genes alone do not provide us with 
all the information regarding the body's 
diseases and disorders. The next level in 
decoding the genome is in analysing the 
proteome, which is the full set of proteins, 
including the peptides and amino acids that 
are produced according to the information in 
the genes. These proteins are essential 
components of our cells and keep our body 
func t i on ing .  The  H uman  P ro t eome 
Organisation launched the Human Proteome 
Project (HPP) in 2010, a decade after the 
release of the decoded information about the 
elusive genome by the Human Genome 
Project. HPP is an international collaboration 
which aims to assemble, analyse and 
understand the molecular nature of the 
proteome. In a recent study, researchers from 
Human Proteome Organizations (HUPO), 
including researchers of Indian Institute of 
Technology Bombay (IIT Bombay), discuss 
the highly stringent standards of processing 

and classifying human proteins by the HPP. 
The study was published in the journal Nature 
Communications.

The Project has two main objectives. First, it 
aims to catalogue the parts of the complex 
human proteome by establishing reliable 
standards. Further, it intends to integrate 
proteomics as a necessary part of life science 
studies for understanding the myriad roles 
proteins play in diseases. HPP goes on to 
provide crucial biochemical data, such as the 
changes a protein undergoes after it is 

synthesised, which cannot be obtained from 
the genome alone. 

Protein assay tests have always been used in 
medical diagnostics, and are prone to 
inaccuracy. The tools of proteomics, along 
with genomics, can achieve the best results 
required to detect many pathogenic infections, 
including that of SARS-CoV-2(COVID-19), 
and understand disorders such as cancer and 
cardiovascular conditions. “The initiative of 
HPP in identifying and characterizing human 
proteome has opened new avenues in the field 
of Proteomics. The advancement of time and 
technology will add new milestones which 
will enhance the understanding of human 
biology and expedite the role of proteomics in 
diagnosis, prognosis and precision medicine-
based applications,” adds Mr Deeptarup 
Biswas, a PhD scholar at IIT Bombay who was 
a part of this study, about the further goals of 
the HPP. 

(Source: Indian institute of Technology 
Bombay news release)

Learning boosts happiness 
New study shows how learning could help to boost happiness.

How we learn about our world may be more 
important for how we feel than the rewards we 
actually receive, according to a new study led 
by UCL researchers. The study, published in 
eLife, shows how learning could help to boost 
happiness. Co-author Dr Robb Rutledge 
(honorary researcher at the Wellcome Centre 
for Human Neuroimaging, UCL Queen 
Square Institute of Neurology, who completed 
the study at UCL before moving to Yale 
University) said: “Many people think they 
would be happier if they had more money. 
However, we previously developed an 
equation for happiness showing that 
happiness depends not on how much reward 
you get, but whether you are doing better than 
expected.” This difference between an 
expected and an actual reward is called a 
reward prediction error, and it plays a key role 
in learning. Unexpected rewards motivate 
people to repeat the actions that got them the 
reward. Prediction errors enable people to 
update their beliefs about the world, which 

might be rewarding in itself.

For their latest study, Dr Rutledge and UCL 
colleague Dr Bastien Blain conducted two 
experiments with human volunteers, where 
they had to pick which car would win a race. If 
their chosen car won, they got a reward. They 
knew what the potential prize was before they 
decided which car to bet on, but they could 
only learn from experience which car was 
more likely to win the race. In one scenario, 
one of the cars was consistently more likely to 
win, so the participants could learn after a few 
'races' that they should pick that car to win, 
and increase their chance of winning. They 

should only bet on the slower car when the 
prize was really large. The other scenario was 
more volatile, as which car was best would 
change up unexpectedly every so often. The 
researchers found that reward size did not 
impact happiness; rather, participants were 
happier when they were able to learn which car 
was better, even when the reward size was low. 
Being in an environment that changes a lot 
reduced their overall happiness, particularly 
among people with depressive symptoms.

Dr Rutledge and his colleagues are continuing 
their investigations into happiness with a new 
app launching this week called The Happiness 
Project, enabling people to play games to help 
scientists understand happiness. The citizen 
science project will enable them to see how 
factors like risk, learning, effort, and control 
relate to happiness.

(Source: University College London news 
release)
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Treatments of Alzheimer's disease
Study shows how to determine the elusive motions of proteins that remain disordered

Researchers from the University of Cambridge, 
Google Research and the University of Milan 
have used machine learning techniques to 
predict how proteins, particularly those 
implicated in neurological diseases, completely 
change their shapes in a matter of micro-
seconds. They found that when amyloid-beta, a 
key protein implicated in Alzheimer's disease, 
adopts a collection of disordered shapes, it 
actually becomes less likely to stick together 
and form the toxic clusters which lead to the 
death of brain cells. The results, reported in the 
journal Nature Computational Science, could 
aid in the future development of treatments for 
diseases involving disordered proteins, such as 
Alzheimer's disease and Parkinson's disease.

“We are used to thinking of proteins as 
molecules that fold into well-defined 
structures: finding out how this process 
happens has been a major research focus over 
the last 50 years,” said Professor Michele 
Vendruscolo from Cambridge's Centre for 
Misfolding Diseases, who led the research. 
“However, about a third of the proteins in our 

body do not fold, and instead remain in 
disordered shapes, sort of like noodles in a 
soup.”

The approach developed by the researchers 
harnesses the power of Google's cloud 
computing infrastructure to generate large 
numbers of short trajectories. “Extensive 
computer simulations allow us to capture the 
molecular-level motions of thousands of 
copies of a protein in parallel, and play them 
back like a movie,” said co-author Dr Kai 
Kohlhoff from Google Research.

The researchers focused their attention on the 
amyloid-beta peptide, a protein fragment 
associated with Alzheimer's disease, which 

aggregates to form amyloid plaques in the 
brains of affected individuals. They found that 
amyloid-beta hops between widely different 
states millions of times per second without 
ever stopping in any particular state. This is the 
hallmark of disorder, and the main reason for 
which amyloid-beta has been deemed 
'undruggable' so far. By studying a variant of 
amyloid-beta, in which one of the amino acids 
is modified by oxidation, the researchers 
obtained a glimpse on how to make it resistant 
to aggregation. They found that oxidated 
amyloid-beta changes shape even faster than 
its unmodified counterpart, providing a 
rationale to explain the decreased tendency for 
aggregation of the oxidated version.

The approach provides a powerful tool to 
investigate a class of proteins with fast and 
disordered motions, which have remained 
elusive so far despite their importance in 
biology and medicine.

(Source: University of Cambridge news 
release)

Colliding stars reveal fundamental properties of matter and space-time
A breakthrough in discovering the mysteries of what is inside neutron stars—formed when certain types of 
stars die in supernova explosions

Combining various observational data of 
neutron-star collisions with nuclear physics 
calculations, an international team of scientists, 
including University of Minnesota Twin Cities 
researchers, has made a breakthrough in 
discovering the mysteries of what is inside 
neutron stars—formed when certain types of 
stars die in supernova explosions. Studying this 
dense matter gives new insight into measuring 
the expansion rate of our Universe.

Their results are published in the journal 
Science, a premier peer-reviewed academic 
journal of the American Association for the 
Advancement of Science.

In modern astrophysics, scientists combine 
different types of signals from space, in 
particular light, cosmic particles, and 
gravitational waves, to answer fundamental 
questions of cosmic history. This method of 
multi-messenger astronomy is a rapidly 
growing field. The “cosmic messengers” in 
the electromagnetic spectrum of light include 
gamma rays, ultraviolet, visible, infrared, and 
radio. Cosmic particles can be electrons, 
protons, neutrinos, complex atomic nuclei, 

and more. Finally, gravitational waves are tiny 
ripples in the fabric of space-time itself 
generated by accelerated masses such as 
neutron stars or black holes, which emerge 
from dying stars after the end of their lives. 

Colliding neutron stars produce most of the 
heavy elements in the periodic table, and they 
allow for measuring the expansion rate of our 
Universe. By studying colliding neutron stars, 
astronomers can depict the properties of 
matter at very high densities, exceeding the 
density inside atomic nuclei—matter for 
which a single teaspoon of material would 
weigh an inconceivable several million tons. 
Black holes are the only thing denser, but they 
have so fully escaped the bounds of normal 
physics that they are not matter anymore. 

To unravel the mysteries of the underlying 
physical processes during neutron star 
collisions, researchers from the United States, 
Germany, the Netherlands, Sweden, and 
France incorporated observations of neutron-
star collisions with these signals both across 
the full electromagnetic spectrum and in 
gravitational waves. 

“This work constitutes the most extensive 
analysis to date of the famous gravitational 
wave named GW170817 discovered in 2017. 
With contributions from nuclear physics, 
gravitational-wave astrophysics, optical and 
gamma-ray astronomy, we address two 
fundamental problems in physics today—the 
expansion rate of the Universe and equation of 
state of neutron stars,” said Michael Coughlin, 
a University of Minnesota Twin Cities physics 
and astronomy assistant professor and co-
author of the study. Coughlin led the optical 
data analysis and generation of the surrogate 
kilonova models.

The research team developed an inter-
disciplinary framework combining the 
observations with theoretical nuclear physics 
calculations to extract astrophysical infor-
mation on these systems and matter under 
extreme conditions. Further, the team used the 
extracted astrophysical information to dete-
rmine the “Hubble constant,” a fundamental 
constant that describes the expansion of the 
Universe. (Source: University of Minnesota 
Twin Cities news release)
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Accurate neural network computer vision 
Researchers disentangles neural networks to understand how they see the world

The artificial intelligence behind self-driving 
cars, medical image analysis and other 
computer vision applications relies on what's 
called deep neural networks. Loosely 
modeled on the brain, these consist of layers of 
interconnected “neurons” -- mathematical 
functions that send and receive information -- 
that “fire” in response to features of the input 
data. The first layer processes a raw data input 
-- such as pixels in an image -- and passes that 
information to the next layer above, triggering 
some of those neurons, which then pass a 
signal to even higher layers until eventually it 
arrives at a determination of what is in the 
input image. But here's the problem, says 
Duke computer science professor Cynthia 
Rudin. “We can input, say, a medical image, 
and observe what comes out the other, but it's 
hard to know what happened in between.” It's 
what's known as the “black box” problem. 
What happens in the mind of the machine -- 
the network's hidden layers -- is often 
inscrutable, even to the people who built it.

Rudin, Chen and Duke undergraduate Yijie 
Bei have come up with a way to address this 
issue. By modifying the reasoning process 
behind the predictions, it is possible that 
researchers can better troubleshoot the 
networks or understand whether they are 
trustworthy. The Duke team method trains the 
network to show its work by expressing its 
understanding about concepts along the way. 
Their method works by revealing how much 

the network calls to mind different concepts to 
help decipher what it sees. “It disentangles 
how different concepts are represented within 
the layers of the network,” Rudin said.

The researchers found that, with a small 
adjustment to a neural network, it is possible to 
identify objects and scenes in images just as 
accurately as the original network, and yet 
gain substantial interpretability in the 
network's reasoning process. “The technique 
is very simple to apply,” Rudin said. The 
method controls the way information flows 
through the network. It involves replacing one 
standard part of a neural network with a new 
part. The new part constrains only a single 
neuron in the network to fire in response to a 
particular concept that humans understand. 
The researchers say their module can be wired 
into any neural network that recognizes 
images. The team's work appeared Dec. 7 in 
the journal Nature Machine Intelligence.

(Source: Duke University news release)

Processing information much more rapidly
A photonic processor can process information much more rapidly than electronic chips and also in parallel 

A team of international scientists have 
demonstrated an initial prototype of a photonic 
processor using tiny rays of light confined 
inside silicon chips that can process 
information much more rapidly than electronic 
chips and also in parallel - something 
traditional chips are incapable of doing. The 
collaborative discovery, by researchers at the 
Universities of Oxford, Münster, Exeter, 
Pittsburgh, École Polytechnique Fédérale 
(EPFL) and IBM Research Europe, is 
published in Nature.

Machine learning and artificial intelligence 
applications make use of vast troves of data. 
Our data is increasing exponentially and using 
this data to create information requires 
computer processing. The capabilities of 
conventional computer processors are not 
sufficient to keep up with this demand. This 
international research team has developed a 
new approach and processor architecture 
which provides a potential avenue to perform 
these tasks at high throughput – essentially by 
combining processing and data storage 
functionalities onto a single chip – so called 
in-memory processors, but using light.

Senior co-author Wolfram Pernice at Münster 
University, one of the professors who led this 
research, said: 'Light-based processors for 
speeding up tasks in the field of machine 
learning enable complex mathematical tasks to 
be processed at high speeds and throughputs. 
This is much faster than conventional chips 
which rely on electronic data transfer, such as 
graphic cards or specialised hardware like 
TPU's (Tensor Processing Unit).'

The team implemented a hardware accelerator 
for so-called matrix-vector multiplications. 
Such operations form the backbone of neural 
networks (a series of algorithms which 
simulate the human brain) that are used to 
compute machine learning algorithms. Using 
light allowed the team to use multiple 
wavelengths of light to do parallel calculations 
since light has the amazing property of having 
different colours that do not interfere. 
However, to do this, they used yet another 
recent invention, a chip-based frequency 
comb, as a light source.

Once the chips were designed and fabricated, 
the researchers used a convolution neural 

network for the recognition of handwritten 
numbers. These networks are a concept in the 
field of machine learning inspired by 
biological processes. Used primarily in the 
processing of image or audio data, they 
currently achieve the highest accuracies for 
classification.

Johannes Feldmann, now based at the 
University of Oxford Department of 
Materials, said: 'The convolution operation 
between input data and one or more filters – 
which can identify edges in an image, for 
example, are well suited to our matrix 
architecture”. Nathan Youngblood adds, 
“Exploiting wavelength multiplexing permits 
higher data rates and computing densities, i.e. 
operations per area of processer, not 
previously attained.”

Professor C. David Wright of the University of 
Exeter, who leads the EU project Fun-COMP 
which funded this work, said: 'This work is a 
real showcase of European collaborative 
research.' The results, published in Nature, 
have a wide range of potential applications.

source: University of Oxford news release

Physical science - Computer science

Physical science – Photonics



DISCOVERIES & INNOVATIONS

42 The Scitech Journal Volume 08 Issue 02 february 2021

Holding breath may increase risk of getting COVID-19 infection    

The process of virus-laden droplets being transported into deep lung increases with decreasing breathing 
frequency

A group of researchers from Indian Institute of 
Technology Madras (IIT-Madras) has found 
that holding breath may increase the chances 
of getting COVID-19 infection. They 
modelled the breathing frequency in a 
laboratory and found that low breathing 
frequency increases the time of residence of 
the virus and therefore it increases chances of 
deposition and consequently the infection. 
Also, the multiscale lung structure has a 
significant effect on a person's susceptibility 
to COVID-19. The study says that the process 
of virus-laden droplets being transported into 
deep lung increases with decreasing breathing 
frequency.

A team led by Prof Mahesh Panchagnula, 
Department of Applied Mechanics, IIT 
Madras, worked to gain a deeper understanding 
of how the rate of flow of droplets laden with 
viruses determines the deposition of the virus in 
the lungs. In their research, the team reported 
that holding breath and having a low breathing 

rate can increase the chances of virus 
deposition in the lungs. The team imitated the 
droplet dynamics in the lung by studying the 
movement of droplets in the small capillaries 
which were of a diameter similar to 
bronchioles. They took water mixed with 
fluorescent particles and generated aerosols 
from this liquid using a nebulizer. These 
fluorescent aerosols were used to track the 
movement and deposition of particles in the 
capillaries. The scientists also studied how the 
'Reynolds Number,' a parameter that quantifies 
the nature of flow - steady or turbulent, 

determines the deposition in the capillaries. 
They found that when the flow of aerosol 
movement is steady then the particles deposit 
via the process of diffusion, however, if the flow 
is turbulent then the particles deposit via the 
process of impaction.

Elaborating on the need for such research, Prof 
Panchagnula said, “COVID-19 (the disease 
caused by Coronavirus) has opened a gap in 
our understanding of deep pulmonological 
systemic diseases. Our study unravels the 
mystery behind how particles are transported 
and deposited in the deep lung. The study 
demonstrates the physical process by which 
aerosol particles are transported into the deep 
generations of the lung.” The study was 
conducted to pave the way for developing 
better therapies and drugs for respiratory 
infections. The findings of this study have 
been published in the journal 'Physics of 
Fluids'.

(Source: India Science Wire release)

Transition to periodic oscillations occurs in complex systems
Researchers discover a universal phenomenon that may help connect dissimilar fields

Exploring the universal features of transitions 
from random patterns to well-ordered periodic 
patterns in diverse systems will shed light on 
self-organisation evolution. It thus offers a 
handle for better management of engineering 
and non-engineering phenomena. A team of 
researchers from the Indian Institute of 
Technology Madras (IIT Madras) with 
researchers from the University of California 
San Diego, USA and Potsdam Institute for 
Climate Impact Research (PIK) and Humboldt 
University in Berlin, Germany, has uncovered 
a universal phenomenon that occurs during 
critical transitions in complex systems that 
exist in the realms of engineering systems and 
outside of it.

This team has discovered that there is a 
universal route through which the transition to 
periodic oscillations occurs in complex 
systems. It may appear surprising that 
transitions in disparate systems such as power 
blackouts, extreme climatic events, the sudden 
crash of financial markets and a thermo-
acoustic transition could have anything in 
common. Prof. R.I. Sujith, D. Srinivasan Chair 

Professor,  Department  of  Aerospace 
Engineering, IIT Madras, said, “We have 
shown that the transition to the periodically 
oscillating state can be viewed as a redi-
stribution of energy from a wide band of 
frequencies to the most dominant frequency.” 
The researchers refer to this phenomenon as 
spectral condensation and describe the 
transition in a system-independent method. 
Unearthing this unique and universal 
behaviour offers insights into many problems, 
independent of the problem set-up details. It 
brings entirely diverse systems under a single 
umbrella. “The behaviour of complex systems, 
be it engineering or otherwise, is independent 
of  the  detai ls  of  the  problem,  with 
fundamentally different physical systems 
displaying similar dynamic behaviour,” adds 
Prof. Sujith.

The transition of complex systems to a state of 
periodic oscillations is common. Such 
transitions are dangerous in rocket motors, 
boilers and gas turbine engines, or advan-
tageous, such as in lasers. Their discovery of 
spectral condensation enables a priori 

estimation of the amplitude of oscillations. 
Such advance estimations can help take timely 
countermeasures to prevent damage. For 
example, the prediction of the emergence of 
oscillations and their amplitude can help adopt 
strategies to protect gas turbine engines from 
catastrophic failure. The universal behaviour 
of spectral condensation can help control the 
parameters of stability in various engineering 
systems of practical importance across 
disciplines. The real-world applications of this 
discovery go beyond engineering domains. 
The universality of spectral condensation 
makes it suitable to predict emergent periodic 
behaviour in other phenomena as well. For 
example, they can be extended to predict the 
magnitude of earthquakes and understand the 
emergence of diseases. The generality of this 
discovery connects otherwise unrelated fields 
through a common framework. It paves the 
way for transdisciplinary scientific research. 
This work has recently been published in the 
journal - Scientific Reports.

(Source: India Science Wire release)
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