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TDB signs agreement for

developing vaccines

Union Minister of State (IC) Sclence %
Technology, Dr. Jitendra Singh called for
equal stake participation by mdustry to
ststaln startups. The minkter was speaking
st the coremony to sign an agresmont
bhetwoon  Technology Desviopment Hoard
(TOH) of the Minuktry of Sclence &
Techaology and AM/s Saplpen  Mlalogix

Private Linsitnl, Hydorahod helmsed by De
Reistina Elln of Bharut Blotech 1ad foe
dovwlopment and commercialization of two
moved vaceles - “Tntranssal Covid-19Vicelne
und TS, 5 Makaris Yaceine™ Dr Keishng Blis
B sgresd fo support abother initiative.

where be has agreed to give Rs 200 croves and
TOB will contribute the matching Rs 200
croees Lo form a Re 400 crares corpus fund
which wil) b used sxctusively to suppost
startupm. Through this fund, startugs will be
supporfed in differvnt felds acrose India
weing services of professbonal agencies ot
redaxed terms and conditiona

affect satellites and even power grids.
(Recently, many satellites belonging to SpaceX founder-CEO
Elon Musk were damaged by CMEs.)
Now, Indian researchers have developed a simple technique
to separate the constant background of the sun’s corona to

reveal the dynamic corona.
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Detecting solar storms

Coronal mass ejections
(CME), commonly known
as solar storms, are now
inthe news because they
are entering a phase
where their frequency is
set to rise, peaking
perhapsin 2025 —all of
which could potentially

The simple approach of subtracting the constant background
can help in better identification of CME events, where a large
cloud of energetic and highly magnetised plasma erupts
from the solar corona into space, causing radio and magnetic
disturbances on earth. It can also make their study easier.
CMEs are dynamic structures in the solar corona and are
capable of driving the weather in the near-Earth space, says a
press release from the Department of Science and
Technology. It becomes imperative to separate such
structures and visually or automatically identify CMEs
through the radial distancesin the images taken using
coronagraphs.

The density of the corona — the outermost layer of the sun's
atmosphere —decreases with distance radially outwards. As
the intensity of the corona observed in white light depends
on the density of particles in the atmosphere, it decreases
exponentially. If the contrast between the constant corona
and transient CMEs is not high, detection of CMEs becomes a
challenge.

The 'simple radial gradient filter’ (SiRGraF)— a new method
developed by Ritesh Patel, Vaibhav Pant, and Dipankar
Banerjee of the Aryabhatta Research Institute of
Observational Sciences (ARIES), Nainital, along with Satabdwa
Majumdar from the Indian Institute of Astrophysics (11A),
Bengaluru—is capable of separating the background to
reveal the dynamic corona.
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Indigenous electrocatalyst

Scientists at the
International Advanced
Research Centre for
Powder Metallurgy and
New Materials (ARCI)
have developed a
platinum-based
electrocatalyst for use in
fuel cells.
Theindigenous electrocatalyst is as good as the imported
ones in terms of performance in fuel cells, butis more
durable and corrosion-resistant. At 20 per cent, it showed
less than the acceptable limits of loss in the active surface

area of a catalyst (40 per cent), says a press release from ARCI.

This could enhance the lifetime of the fuel cell stack

performance.

Las Engineers and Consultants Pvt Ltd (LECPL), a
Mumbai-based company engaged in designing and building
plants for the chemical, pharmaceutical, and allied
industries, is in the process of acquiring ARCI know-how for
manufacturing this electrocatalyst, the release says.
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“ision | INDIA | More than 150 heads attend science leaders conclave at lITC

25-yr route map of science drafted

TUSHAR KAUSHIK | DC
HYDERABAD, MARCH 26

In a first-of-its-kind event,
heads of multiple scientif-
ic institutions came
together to create a
roadmap for the role of
science for the next 25
years. At the end of their
discussions, they present-
ed roadmaps for five
themes — climate change,
one health, energy securi-
ty, meeting sustainable
development goals, and
applications of Al

The occasion was the
first Vision India@2047
Science Leaders Conclave,

jointly organised by the
Union ministry of science
and technology (DST) and
Vijnana Bharati (Vibha).
The event was held at the
Indian  Institute  of
Chemical  Technology
(IICT) here and was
attended by more than 150
heads of government sci-
entific institutions,
Speaking on the occa-
sion, secretary, depart-
ment of biotechnology Dr
Rajesh Gokhale, said the
Covid-19 pandemic had
transformed the way sci-
ence was used to find solu-
tions quickly, and it was
commendable that vac-

cines had been developed
in a short span of time,

Speaking on retaining
local talent, secretary,
DST, Dr Srivari
Chandrasekhar said brain
drain was a big issue but
Indian start-ups and fel-
lowships were encourag-
ing talent to return to the
country. He added that the
DST was working on con-
version of carbon dioxide
to methanol so as to count-
er the global issue of cli-
mate change.

Dr Shekhar C. Mande,
secretary, department of
scientific and industrial
research  (DSIR) and

Director-General, Council
for  Scientific  and
Industrial Research
(CSIR), said the perception
that substantial research
was not taking place at the
university level was not
true.

Dr Shekhar said the
DSIR was trying to con-
nect national institutes
with  universities to
improve research.

Dr Mande said some top-
ics on which research was
currently going on at CSIR
institutes were green
hydrogen mission, tuber-
culosis, water issues and
sustainable agriculture.

Regarding climate change,
he said the solution to cli-
mate change issues was
based on a combination of
mitigation and preven-
tion.

At the event, organising
secretary, Vibha, Jayant
Sahasrabudhe spoke on
the contribution of scien-
tists to the freedom move-
ment, while Dr G.
Satheesh Reddy, secretary,
department of defence
R&D and Chairman,
DRDO, Dr Mande and Dr
Gokhale highlighted
achievements in science
and technology since inde-
pendence.
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New technology

for

touchless touchscreen
to check virus spread

Times News NETWORK

Bengaluru: Scientists from
Bengaluru have reported an
affordable solution to develop
a low-cost touch-cum-proxi-
mity sensor — popularly cal-
led touchless touch sensor —
through aprintingtechnique.
Pointing out how Covid-19
has triggered efforts to make
lifestyle more adaptable to
pandemic scenarios, the rese-
archers said their actions we-
re driven to to reduce the risk
of viruses spreading, parti-
cularly in public places where
touchscreens on self:service
kiosks, ATMs and vending
machines are inevitable.
This work by a team led by
Prof GU Kulkarni of Jawa-
harlal Nehru Centre for Ad-
vanced and Scientific Rese-
arch and co-workers, was fun-
ded by DST-Nanomission at
the Centre for Nano and Soft
Matter Sciences (CeNS). The
findings wererecently publis-
hed in the journal ‘Materials
Letters’. Both JNCASR and
CeNS are autonomous insti-
tutions of the department of
science and technology
(DST). *“..Scientists from
CeNS and JNCASR have set
up asemi-automated plant for
the production of printing-ai-
ded patterned (resolution of
around 300 pm) transparent

The team fabricated

a touch sensor

which senses a

proximal or hover

touch even from a

distance of 9cm

from the device
electrodes, which have the po-
tential for being utilised in ad-
vanced touchless screen tech-
nologies,” DST said.

Dr Ashutosh K Singh, a
scientist working on this pro-
ject, said the team fabricated
atouch sensor which sensesa
proximal or hover touch even
from a distance of 9cm from
the device. “We are making a
few more prototypes using
our patterned electrodes to
prove their feasibility for
other smart electronic appli-
cations. These patterned elec-
trodes can be made available
to industriesand R&Dlabson
a request basis to explore col-
laborative projects,” said In-
drajit Mondal, a co-author in
the research.

DST said the novel low-
cost patterned transparent
electrodes have tremendous
potential to be used in advan-
ced smart electronic devices
like touchless screens and
sensors and assist in preven-
ting the spread of viruses
through contact.
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SCHOLARSHIPS

peaoune: March 31

PRIZES AND REWARDS:

The Hindu [Chennai]

aepricanion: Online 60,000 per annum and
DRDO Scholarship bds.in/edge/RDO1 other benefits
Scheme for Girls oeaouiwe: March 15
2022 Teachers apuication: Online
Associateship for bds.in/edge/ARE]
This is an opportunity Research Excellence
for women students (TARE) 2022 Nikon Scholarsl‘zl’f
through Aeronautics This is an opportunity Programme 2022-23
Research and offered by Science and Nikon India Private
Development Board Engineering Research Limited aims to support
(AR&DB), DRDO HQ. Board (SERB) to faculty students from
eugeiuTy: Opento female  members. underprivileged sections.
Indian nationals euciaury: Open to Indian  eucieiury: Open to
pursuing UG/PG courses  citizens below 45 years of  students (Class 12 passed
in Aerospace age at the time of onwards) pursuing
Engineering/ submission of photography courses
Aeronautical application and hold a with a duration of three
Engineering/Space Ph.D. in Science OR months or more. Annual
Engineering and M.S./ M.D. in Medicine family income should be
Rocketry/ Aircraft OR M.E./ M.Tech. degree  less than 6 lakh,
Engineering/ Avionics in Engineering/ PRIZES AND REWARDS: Up to Xl
and have taken Technology. Age lakh
admission in the first relaxation of five years oeaoLing: March 31
year of the current will be given to SC, ST, appication: Online
academic year (2021-22).  OBC, physically b4s.in/edge/NSP8
prizes ano rewaros: Up to challenged and women
?1,86,000 per annum candidates. Courtesy: buddy4study.com
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@ FROM THE LABS

Hydrogen from electrolysis of urea
Scientists at the Centre for Nano
and Soft Matter Sciences (CeNS)
have developed a nickel
oxide-based urea. Urea electrolysis
is helpfulin urea-based waste
treatment with low-cost hydrogen
production, which, in turn, can be
used for energy production.

The energy requirement for hydrogen production through

water electrolysis can be reduced by 70 per cent through

urea electrolysis. The energy-intensive counterpart of water
splitting, oxygen evolution, can be replaced with urea
oxidation in urea electrolysis. The low-cost, earth-abundant
nickel-based catalysts are widely applied for this process. The
main challenge associated with urea oxidation is ensuring the
sustained activity of the catalyst as the strong adsorption of
the reactive intermediate, referred to as catalyst poisoning,
causes activity loss.

CeNS researchers Alex C, Gaurav Shukla, Muhammed Safeer

and Neena S John explored electrocatalysts and used

high-energy electron beams to produce surface defective
unsaturated nickel sites in nickel oxide.

They say this is an effective way to produce alarge number of

coordinatively unsaturated active sites on electrocatalysts. It

was observed that these generated sites effectively adsorb
urea and this favours the direct urea electro-oxidation
mechanism.

India is one of the top countries by urea production — 244,55

lakh tonnes in 2019-20. The nitrogenous fertiliser industries

generate a high concentration of ammonia and urea as
effluents. This can be utilised for energy production.
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ENERGY MATTERS

Slick use of silica in ester oil fo keep power supply going

IIT-M research shows how silica and a surfactant could help reduce transformer size by a quarter, leading to cost savings

KBHARAT KUMAR

s power demand rises over
‘_\rhe years, power systems, 100,
L Xhavetokeep pace. Animport:
ant part of the power system is the
transformer,

Heat is generated by the energy
losses in the transformer core, as
wellasin the currentcarrying wind-
ings. The insulating oil used in the
transformer acts as a coolant. If the
oil does not provide proper insula-
tion, it can lead to the failure of the
transformer and a power shutdown.
Atemperature rise to 200 degrees C
in the transformer could lead to a
catastrophic fire breakout. Tradi-
tional transformer oils are also not
biodegradable.

Ester oils have been gradually re-
placing traditional oils in trans-
formers as they exhibit better insula-
tion characteristics and are also
biodegradable. Ester oils have a
high fire point ~ that is, they can
handle temperatures as high as 300
degrees C. However, s the size of the
transformer increases, the amount
of oil required also increases. Keep-
ing large volumes of oil pure be
comes a challenge. Even a thin fibre
or conducting material contaminat-

ing the oil can lead to major prob-
lems over time, says Prof R Sarathi,
who is with the High Voltage Divi-
sionof T-Madras's Deptof Electrical
Engineering.

Heand his team of researchers, in-
cluding members from the KTH
Royal Institute of Technology,
Sweden, explored the potential ap-
plication of nanofillers to improve
the ‘dielectric performance’ of syn-
thetic ester oils. (Dielectric materi-
als, while not exactly insulators, can
be made to function as insulation. A
material s said to have a high dielec-
tric strength if it does not allow cur-
rent to pass through — in other
words, it acts as good as
an insulator.)

The project was financially sup-
ported through the ‘Nano Mission'
of the Department of Science and
Technology, Government of India.

The team introduced nanofillers
into ester oll. As desired, the intro-
duction did not change the basic
electrical or thermal properties of
the oil; and the fllers were also able
toenhance the required insulation.

Explains Prof Sarathi: “Nano-
particles in a liquid can provide
higher withstanding capability in
terms of electrical, thermal and

mechanical properties. So, when a
local electrical discharge occurs in-
side the transformer, nanoparticles
act as a barrier. They will not allow
the discharge to propagate further,
even at higher voltages” Nano-
particles also havea highsurface
area, as a result of which heat too
gets dissipated quickly.

Theteam chose ilica as the mater-
ial for the nanofiller. Silica not only
has good dielectric properties but is
also costeflective.

However, nanofillers need to be
dispersed uniformly to avoid clus-
tering in the fluid to achieve the de-

1510CKCOM

sired insulation. For this, the team
experimented with multiple surfact-
ants (which are chemicals like deter-
gents that increase the ‘wetting’
property of a liquid) to ensure uni-
form dispersion. Between CTAB,
oleic acid and SPAN 80, the last was
found most suitable.

The team also found that the ‘rhe-
ological' properties were ideal
for their objective.

“The idea was to use material that
enhances the efficiency of the sys-
tem without compromising on the
electrical and thermal properties,”
says Prof Ramesh Gardas of the De-

partment of Chemistry, M.

Rheological studies (on the flow
and deformation of material under
stress o strain) were conducted to
check how the electricaland thermal
properties of the system changed on
the application of stresses such as
temperature and voltage. The object:
ive was to choose material that did
not undergo permanent changes.
The combination of silica and SPAN
80 showed resilience.

“Dispersion of the nanofilleris im-
portant. The surfactant helps to dis-
perse the silica evenly and acts as a
pillar, lending stability to the nano-
filler, so that it stays in position in
the base liquid,"says Prof Sarathi,
adding that the oil the team de-
signed passed muster.

How exactly does this combina-
tion lead to savings for manufactur-
ers, in terms of design? The selected
nano fluid could potentially help re-
duce the volume of ofl required for
insulation. As a result,the size of the
transformer could also reduce by
nearly 25 per cent.

The transformer includes optical
fibreas part of the design. The re-
searchers have received sponsorship
from Easun MRTap Changers,
Chennal.
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In search of the first cosmic light

Scientists at the Raman Research Institute continue the decade-long quest

JAOB KOSHY
NEW DELHI

In a country of a billion
phones, hungry for every bit
of radio signal, is a group of
scientists looking for spots
where one can escape them.

This continuing decade-
long quest, led by scientists
at the Raman Research Insti-
tute (RRI), Bengaluru has ta-
ken them multiple times to
Ladakh, to a place aptly
named the Timbuktu Collec-
tive in Andhra Pradesh, and
to lakes in northern Karnata-
ka, with their radio tele-
scope SARAS (Shaped Anten-
na Measurement of the
Background Radio Spec-
trum), which hopes to catch
the trace of an extremely elu-
sive sign from space — that of
the birth of the first stars or
what's called “the cosmic
dawn”.

Reverberations of the Big
Bang that birthed our un-
iverse 13.8 billion years ago
continue to linger in a
swathe of radiation called
the cosmic microwave back-
ground (CMB). At a very

e AT A

The SARAS 3 team near a lake.

specific region in this spec-
trum, current cosmological
models of the universe say,
there is a point where the mi-
crowave radiation is a little
dim and this, these models
say, is because light from the
first stars may have made hy-
drogen extra opaque at spec-
ific radio wavelengths.
Several groups around the
world have designed cus-
tom-made, highly sensitive
radio telescopes and are
placing them in regions as
remote as deserts in Austra-
lia to an island in the Antarc-
tic Ocean and, if a proposal

*SPECIAL ARRANGEMENT

comes through, in the lunar
orbit.

The EDGES (Experiment
to Detect the Global Epoch
of Reionization Signature) te-
lescope, placed in an Austra-
lian desert, recorded an un-
usual signal that the group
claims is the sign of the cos-
mic dawn.

However the signal's pat-
tern wasn’t shaped in the
way cosmological models
predicted and since 2018,
when the EDGES result was
published, there’s a flurry of
interpretation on whether
the instrument actually de-

tected the signal, and if it
did, what explained its un-
usual structure.

To test this, the RRI group
made an updated version of
SARAS, called SARAS-3. Its
chief distinguishing charac-
teristic is that, unlike other
radio telescopes, it can be
deployed on water bodies.
Water — being of uniform
layers — would be an ideal
medium, the group reck-
oned, to make such a sensi-
tive measurement.

Following weeks of obser-
vations and months of statis-
tical analysis by Saurabh
Singh, research scientist at
the RR1, SARAS 3 did not find
any evidence of the signal
claimed by the EDGES expe-
riment.

Dr. Singh told The Hindu
that the quest for the signa-
ture was still on. Following
the measurements on the
lake, the group is planning to
revisit Ladakh and place the
telescope in one of the lakes
there in the hope of improv-
ing their odds of detecting
the signal.
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tom-made, highly sensitive
radio telescopes and are
placing them in regions as
remote as deserts in Austra-
lia to an island in the Antarc-
tic Ocean and, if a proposal

*SPECIAL ARRANGEMENT

comes through, in the lunar
orbit.

The EDGES (Experiment
to Detect the Global Epoch
of Reionization Signature) te-
lescope, placed in an Austra-
lian desert, recorded an un-
usual signal that the group
claims is the sign of the cos-
mic dawn.

However the signal’s pat-
tern wasn’t shaped in the
way cosmological models
predicted and since 2018,
when the EDGES result was
published, there’s a flurry of
interpretation on whether
the instrument actually de-

tected the signal, and if it
did, what explained its un-
usual structure.

To test this, the RRI group
made an updated version of
SARAS, called SARAS-3. Its
chief distinguishing charac-
teristic is that, unlike other
radio telescopes, it can be
deployed on water bodies.
Water — being of uniform
layers — would be an ideal
medium, the group reck-
oned, to make such a sensi-
tive measurement.

Following weeks of obser-
vations and months of statis-
tical analysis by Saurabh
Singh, research scientist at
the RRI, SARAS 3 did not find
any evidence of the signal
claimed by the EDGES expe-
riment.

Dr. Singh told The Hindu
that the quest for the signa-
ture was still on. Following
the measurements on the
lake, the group is planning to
revisit Ladakh and place the
telescope in one of the lakes
there in the hope of improv-
ing their odds of detecting
the signal.
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A home-made analogy that helps study
solar spicules in the lab

Paint poured on the mouth of the speaker, when fed music, breaks out in spicule-like jets

SHUBASHREE DESIKAN

A team of interdisciplinary
researchers from India and
the UK. led by astronomers
from the Indian Institute of
Astrophysics, ~ Bengaluru,
have explained the origin of
‘spicules’ on the Sun, using
laboratory experiments as
an analogy.

The Sun, our closest star,
continues to present us with
numerous puzzles. One pro-
blem concerning the Sun
that our astronomers are
keen to study has to do with
solar spicules. These are jets
of plasma, shooting out from
the Sun's outermost layer -

Lab set-up: The paint on the speaker is being excited at
definite frequency and a slow-motion camera films the jets as
they form. sov.s. MuRTHY

out in spicule-like jets!
Solar spicules rise like for-
ests from the Sun's Chro-

the Cl phere - and
making incursions into its at-
mosphere.
4,000-12,000
Modelling spicules

Many modellers have tried,
but unsuccessfully, to match
the size and abundance of
these features, which play
important roles in at least
two deep problems in solar
physics. Now, in the study,
published in Nature Physics,
these researchers have
found a way to study spi-
culesin the lab using an ana-
logous system - paint is
poured on the mouth of a
speaker which is fed the
music that causes it to break

here and pierce the
Sun’s atmosphere or Coro-
na. A typical spicule may be
kilometres
long and 300,100 kilo-
metres wide. These are
structures that are believed
to transport momentum to
the solar wind and to pro-
vide heat to the solar Coro-
na, which, intriguingly, can
be a million degrees Celsius
hotter than the Chromosph-
ere.

The researchers found an
analogous system in the
most unlikely of places - a
blob of paint dancing on the
surface of the mouth of an
audio speaker. Normally, if

you place a liquid in a petri
dish on the mouth of a
speaker and turn up the fre-
quency of the sound passing
through it, at some frequen-
cy, the liquid's free surface
becomes unstable and starts
vibrating. If the liquid is like
paint or shampoo, instead of
forming droplets, it will form
long jets. This is because the
fluid’s long polymeric chains
give it a directionality.

Unlikely collaborator

“The spark came from our
(then 8-year-old) daughter
watching videos of paint
dancing on a big (bass)
speaker’s cone in slow-mo-
tion and commenting that
they look like ‘your spicule
videos',” says Dr Piyali Chat-

c Understanding solar
spicules is of
relevance to coronal
heating problem and mass
supply to the solar wind.

terjee who is at the Indian In-
stitute of Astrophysics, in an
email to The Hindu. She con-
veyed this to her collabora-
torand husband, Dr. OV.S.N.
Murthy, who is at the School
of Arts and Sciences at Azim
Premji University, Bengalu-
ru, and an animated discus-
sion followed in which they
estimated that accelerations
must be several times that of
respective gravity values. Dr.
Murthy started experiment-
ing on iodinated poly vinyl
alcohol (also used in photo-
graphic films) and poly-ethy-
lene alcohol. Their observa-
tions convinced them that
they were on the right track
with the analogy.
“Publish-worthy  experi-
ments were performed and
filmed with a better camera,
long-chain polyethylene ox-
ide system, again, at home,
while the disruption [due to
lockdowns] continued, and
we were able to set up simu-
lations,” says Dr Chatterjee.

Sun simulations
The researchers then did a
simulation of the Sun’s sur-

face and showed that a simi-
lar mechanism to what they
used in the lab experiment
can create spicules in the so-
lar plasma. “Numerically
driving a harmonic or Fara-
day-like excitation in plasma
was something that we bor-
rowed from the lab experi-
ments,” says Dr. Chatterjee.
The simulation showed them
the strong similarity bet-
ween the two systems. The
simulation also matched the
solar spicules quantitatively.

When asked about the
fundamental questions that
this method can answer, Dr.
Chatterjee says the follow-
ing: Trying to understand
the origin and nature of solar
spicules is of fundamental
importance for not just Co-
ronal heating but also mass
supply to solar wind. The
spicules are believed to act
like channels to transport
mass, momentum and ener-
gy to the Corona of the Sun.

The team from the UK.
worked on data analysis
from observations taken by
the IRIS spacecraft and con-
tributed advanced process-
ing techniques, says Dr.
Chatterjee, while she and
her PhD student Sahel Dey
did the simulations. Dr. Mur-
thy designed and performed
the experiments.
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A home-made analogy that helps study
solar spicules in the lab

Paint poured on the mouth of the speaker, when fed music, breaks out in spicule-like jets

SHUBASHREE DESIKAN

A team of interdisciplinary
researchers from India and
the UK. led by astronomers
from the Indian Institute of
Astrophysics,  Bengaluru,
have explained the origin of
‘spicules’ on the Sun, using
laboratory experiments as
an analogy.

The Sun, our closest star,
continues to present us with
numerous puzzles. One pro-
blem concerning the Sun
that our astronomers are
keen to study has to do with
solar spicules. These are jets
of plasma, shooting out from
the Sun’s outermost layer -
the Chromosphere - and
making incursions into its at-

mosphere.

Modelling spicules

Many modellers have tried,
but unsuccessfully, to match
the size and abundance of

Lab set-up: The paint on the speaker is being excited at
definite frequency and a slow-motion camera films the jets as
they form. sov.sx murmy

out in spicule-like jets!

Solar spicules rise like for-
ests from the Sun’s Chro-
mosphere and pierce the
Sun's atmosphere or Coro-
na. A typical spicule may be
4,000-2,000  kilometres
long and 300,100 kilo-
metres wide. These are
structures that are believed
10 o

these features, which play
important roles in at least
two deep problems in solar
physics. Now, in the study,
published in Nature Physics,
these researchers have
found a way to study spi-
culesin the lab using an ana-
logous system - paint is
poured on the mouth of a
speaker which is fed the
music that causes it to break

the solar wind and to pro-
vide heat to the solar Coro-
na, which, intriguingly, can
be a million degrees Celsius
hotter than the Chromosph-
ere,

The researchers found an
analogous system in the
most unlikely of places - a
blob of paint dancing on the
surface of the mouth of an
audio speaker. Normally, if

you place a liquid in a petri
dish on the mouth of a
speaker and turn up the fre-
quency of the sound passing
through it, at some frequen-
cy, the liquid's free surface
becomes unstable and starts
vibrating. If the liquid s like
paint or shampoo, instead of
forming droplets, it will form
long jets. This is because the
fluid’s long polymeric chains
give it a directionality.

Unlikely collaborator

“The spark came from our
(then 8-year-old) daughter
watching videos of paint
dancing on a big (bass)
speaker’s cone in slow-mo-
tion and commenting that
they look like ‘your spicule
videos'," says Dr Piyali Chat-

c Understanding solar
spicules is of
relevance to coronal
heating problem and mass
supply to the solar wind.

terjee who is at the Indian In-
stitute of Astrophysics, in an

face and showed that a simi-
lar mechanism to what they
used in the lab experiment
can create spicules in the so-
lar plasma. “Numerically
driving a harmonic or Fara-
day-like excitation in plasma
was hing that we bor-

email to The Hindu. She con-
veyed this to her collabora-
torand husband, Dr. OV.S.N.
Murthy, who is at the School
of Arts and Sciences at Azim
Premiji University, Bengalu-
ru, and an animated discus-
sion followed in which they
il d that accelerati

rowed from the lab experi-
ments,” says Dr. Chatterjee.
‘The simulation showed them
the strong similarity bet-
ween the two systems. The
simulation also matched the
solar spicules quantitatively.

When asked about the
fund: | ions that

must be several times that of
respective gravity values. Dr.
Murthy started experiment-
ing on iodinated poly vinyl
alcohol (also used in photo-
graphic films) and poly-ethy-
lene alcohol. Their observa-
tions convinced them that
they were on the right track
with the analogy.
“Publish-worthy experi-
ments were performed and
filmed with a better camera,
long-chain polyethylene ox-
ide system, again, at home,
while the disruption [due to
lockdowns] continued, and
we were able to set up simu-
lations,” says Dr Chatterjee.

Sun simulations
The researchers then did a
simulation of the Sun's sur-

this method can answer, Dr.
Chatterjee says the follow-
ing: Trying to understand
the origin and nature of solar
spicules is of fundamental
importance for not just Co-
ronal heating but also mass
supply to solar wind. The
spicules are believed to act
like channels to transport
mass, momentum and ener-
gy to the Corona of the Sun.

The team from the UK.
worked on data analysis
from observations taken by
the IRIS spacecraft and con-
tributed advanced process-
ing techniques, says Dr.
Chatterjee, while she and
her PhD student Sahel Dey
did the simulations. Dr. Mur-
thy designed and performed
the experiments.




i,

Published Date:

13 Mar 2022

Publication:

The Hindu [Mumbai]

[Journalist:

Shubashree Desikan

12

Page No:

A home-made analogy that helps study
solar spicules in the lab

Paint poured on the mouth of the speaker. when fed music, breaks out in spicule-like jets

SHUBASHREE DESIKAN

A team of interdisciplinary
researchers from India and
the U.K. led by astronomers
from the Indian Institute of
Astrophysics,  Bengaluru,
have explained the origin of
‘spicules’ on the Sun, using
laboratory experiments as
an analogy.

‘The Sun, our closest star,
continues to present us with
numerous puzzles. One pro-
blem concerning the Sun
that our astronomers are
keen to study has to do with
solar spicules. These are jets
of plasma, shooting out from
the Sun’s outermost layer -
the Chromosphere - and
making incursions into its at-

mosphere.

Modelling spicules

Many modellers have tried,
but unsuccessfully, to match
the size and abundance of
these features, which play
important roles in at least
two deep problems in solar
physics. Now, in the study,
published in Nature Physics,
these researchers have
found a way to study spi-
cules in the lab using an ana-
logous system - paint is
poured on the mouth of a
speaker which is fed the
music that causes it to break

Lab set-up: The paint on the speaker is being excited at
definite frequency and a slow-motion camera films the jets as
they form. sov.sxmurmiy

out in spicule-like jets!

Solar spicules rise like for-
ests from the Sun’s Chro-
mosphere and pierce the
Sun’s atmosphere or Coro-
na. A typical spicule may be
4,00012,000  kilometres
long and 300,100 kilo-
metres wide. These are
structures that are believed
to transport momentum to
the solar wind and to pro-
vide heat to the solar Coro-
na, which, intriguingly, can
be a million degrees Celsius
hotter than the Chromosph-
ere.
The researchers found an
analogous system in the
most unlikely of places - a
blob of paint dancing on the
surface of the mouth of an
audio speaker. Normally, if

you place a liquid in a petri
dish on the mouth of a
speaker and turn up the fre-
quency of the sound passing
through it, at some frequen-
cy, the liquid's free surface
becomes unstable and starts
vibrating. If the liquid is like
paint or shampoo, instead of
forming droplets, it will form
long jets. This is because the
fluid’s long polymeric chains
give it a directionality.

Unlikely collaborator

“The spark came from our
(then 8-year-old) daughter
watching videos of paint
dancing on a big (bass)
speaker’s cone in slow-mo-

Understanding solar
spicules is of

C

face and showed that a simi-
lar mechanism to what they

relevance to coronal used in the lab experiment
heatingproblemand mass <0 create spicules in the so-
SRR, lar plasma. “Numerically
supply to the solar wind. driving a harmonic or Fara-
terjeewhoisatthe IndianIn-  day-like excitation in plasma
stitute of Astrophysics, inan ~ was hing that we bor-

email to The Hindu. She con-
veyed this to her collabora-
tor and husband, Dr. O.V.S.N.
Murthy, who is at the School
of Arts and Sciences at Azim
Premji University, Bengalu-
ru, and an animated discus-

rowed from the lab experi-
ments,” says Dr. Chatterjee,
The simulation showed them
the strong similarity bet-
ween the two systems. The
simulation also matched the
solar spicules quantitativel

sion followed in which they
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When asked about the
fund: | ions that

must be several times that of
respective gravity values. Dr.
Murthy started experiment-
ing on iodinated poly vinyl
alcohol (also used in photo-
graphic films) and poly-ethy-
lene alcohol. Their observa-
tions convinced them that
they were on the right track
with the analogy.
“Publish-worthy experi-
ments were performed and
filmed with a better camera,
long-chain polyethylene ox-
ide system, again, at home,
while the disruption [due to
lockdowns] continued, and
we were able to set up simu-
lations,” says Dr Chatterjee.

tion and that  Sun simulati
they look like ‘your spicule  The researchers then did a
videos',” says Dr Piyali Chat-  simulation of the Sun’s sur-

this method can answer, Dr.
Chatterjee says the follow-
ing: Trying to understand
the origin and nature of solar
spicules is of fundamental
importance for not just Co-
ronal heating but also mass
supply to solar wind. The
spicules are believed to act
like channels to transport
'mass, momentum and ener-
gy to the Corona of the Sun.

The team from the UK.
worked on data analysis
from observations taken by
the IRIS spacecraft and con-
tributed advanced process-
ing techniques, says Dr.
Chatterjee, while she and
her PhD student Sahel Dey
did the simulations. Dr. Mur-
thy designed and performed
the experiments.
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Paint poured on the mouth of the speaker, when fed music, breaks out in spicule-like jets
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from the Indian Institute of
Astrophysics,  Bengaluru,
have explained the origin of
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laboratory experiments as
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keen to study has to do with
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these features, which play
important roles in at least
two deep problems in solar
physics. Now, in the study,
published in Nature Physics,
these researchers have
found a way to study spi-
cules in the lab using an ana-
logous system - paint is
poured on the mouth of a
speaker which is fed the
music that causes it to break

the solar wind and to pro-
vide heat to the solar Coro-
na, which, intriguingly, can
be a million degrees Celsius
hotter than the Chromosph-

ere.

The researchers found an
analogous system in the
most unlikely of places - a
blob of paint dancing on the
surface of the mouth of an
audio speaker. Normally, if

you place a liquid in a petri
dish on the mouth of a
speaker and turn up the fre-
quency of the sound passing
through it, at some frequen-
cy, the liquid's free surface
becomes unstable and starts
vibrating. If the liquid is like
paint or shampoo, instead of
forming droplets, it will form
long jets. This is because the
fluid’s long polymeric chains
give it directionality.

Unlikely collaborator

“The spark came from our
(then 8-year-old) daughter
watching videos of paint
dancing on a big (bass)
speaker's cone in slow-mo-
tion and commenting that
they look like ‘your spicule
videos',” says Dr Piyali Chat-

c Understanding solar
spicules is of
relevance to coronal
heating problem and mass
supply to the solar wind.
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Premji University, Bengalu-
ru, and an animated discus-
sion followed in which they
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ments,” says Dr. Chatterjee.
The simulation showed them
the strong similarity bet-
ween the two systems. The
simulation also matched the
solar spicules quantitatively.
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must be several times that of
respective gravity values. Dr.
Murthy started experiment-
ing on iodinated poly vinyl
alcohol (also used in photo-
graphic films) and poly-ethy-
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tions convinced them that
they were on the right track
with the analogy.
“Publish-worthy experi-
ments were performed and
filmed with a better camera,
long-chain polyethylene ox-
ide system, again, at home,
while the disruption [due to
lockdowns] continued, and
we were able to set up simu-
lations,” says Dr Chatterjee.

Sun simulations
The researchers then did a
simulation of the Sun's sur-

this method can answer, Dr.
Chatterjee says the follow-
ing: Trying to understand
the origin and nature of solar
spicules is of fundamental
importance for not just Co-
ronal heating but also mass
supply to solar wind. The
spicules are believed to act
like channels to transport
mass, momentum and ener-
gy to the Corona of the Sun.

The team from the UK.
worked on data analysis
from observations taken by
the IRIS spacecraft and con-
tributed advanced process-
ing techniques, says Dr.
Chatterjee, while she and
her PhD student Sahel Dey
did the simulations. Dr. Mur-
thy designed and performed
the experiments.
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TDB to promote Daylight
Harvesting Tech start-up

Unlon Minister of State (1C) Schence &
Technology: MoS (IC) Earth Sciences; MoS
MO, Personined, Pubilic Grievances, Pensians,
Atomic Energy and Space. Dr Jitendra Singh
announced that the Ministry of Sclence &
Technology will promote a unigue start-up in
latest Daylight Harvesting Technology in
onder 1o reduce carhon footprint and smgpruve
the hallding enurgy efficlency The only start-
up company hused in Hydernbad signed un
Moll with Technology Developmuent Boant, &
statutory body of Department of Scluney &
Tochnology 1o presence uf Dy Jieoides Singh,
On the occxsion, Dr Singh sadd  that
Technology Development Board will glyw Rs 4
crore of the B2 10 orare project to the company
for developing new technologles for hasement
tlumination on 24x7 basis
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National Science Week 2022
concludes at KiiT International School

s a part of the Azadi Ka
A;\mm Mahotsav, grand pro-
grammes and exhibitions to

i

University and Regional Science
Centre, Bhubaneswar.
The valedictory ceremony at

showease indig cience, tech-
nology, and innovations were held
at 75 locations across the country,
including KiiT International
School, Bhubaneswar, from
February 22 to 28. The weck-long
celebrations themed ‘Vigyan
Sarvatre Pujyate’ and jointly o

ised by the Ministry of Culture,
Government of India, Office of the
principal scientific officer to the
Government of India, and Vigyan

T,

occasion of National Science Day.

The festival at Bhubaneswar
was organised under the acgis of
Science and  Technology
Department, Government of
Odisha in association with Odisha
Bigyan Academy, Bhubaneswar
City Knowledge Innovation
Cluster, KIIT Deemed to be

KiiT 1 | School was
graced by Dr K K Nanda, director,
Institute of Physics; Mr Laxmi
Narayan Padhi, senior scientist,
Science and  Technology
Department, Government of
Odisha; Dr P. C. Padhi, chief man-
ager, CIPET-IPT; Dr § Hajra,
DRDO coordinator for ITR,
Chandipur; Dr $ Dutta, coordina-
tor, “Proof and Experimental
Establishment (PXE)" DRDO,
Chandipur; Dr Bibhuti Bhusan
Mishra, president, Odisha Bigyan
Academy; Dr Mrutyunjay Suar,
director general-R&D, KIIT-DU
and chairman, BCKIC; Dr Mona
Lisa Bal, chairperson, KiiT
International School and Dr Sanjay
Suar, principal.

They addressed the students
highlighting the capabilities of
Indian Science and Technology,
achievements and excellent work
undertaken by Govt. of Odisha to

popularise the science among the
students and researchers,

The defence pavilion by
DRDO-ITR and DRDO-PXE was
a major attraction. It included
Arjuna Tank, guns, mortars and
ditferent miniaturised missile
models, depicting the true missiles.
Space on \\'htek was an innova-

tive display by ISRO where
ple miniature models of indige-
nously developed space launched
vehicles along with satellite includ-
ing India’s first satellite Aryabhata
was showcased

The festival featured world-
class researchers, scientists and
technocrats in a variety of talks,

panel discussions and exposi-
tions. A series of competitions for
students were organised includ-
ing essay writing, poems, debate,
drama and poster making. In
addition, students presented their
ideas, inventions and science
projects focused on societal and
industrial benefits. The winners
of the competitions were award
ed on the occasion. The science
week had a participation of more
than 15,000 students from differ-
ent schools of the state visiting
innovation booths showcased by
premier organisations, including

CSIR-Institute of Minerals anﬁ
Materials Technology, DBT.

Institute of Life Sciences, Odisha
Space Application Center,
National Innovation Foundation,
Odisha Vigyan Academy,
Experiential Learning Booth by
KIT, Booth on Vaidik
Mathematics by Institute of
Mathematics and Applications,
and innovations by SROSTI to
highlight a few.
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11 scientists
honouredon
National
ScienceDay

CHANDIGARH, FEBRUARY 28

Haryana Governor Bandaru
Dattatreya honoured 11 sci-
entists during the Haryana
Vigyan Ratna and Haryana
Yuva Vigyan Ratna award dis-
tribution function at Raj Bha-
van on the National Science
Day today. This was the first
time in the history of Haryana
that two women have been
conferred with the award.

In the Haryana Vigyan Rat-
na award category, Prof Neer-
aj Jain and Prof Mukesh Jain
for 2019; Prof Motilal Madan
and Dr Sushila Mann for 2020
and Dr Chetan Prakash
Kaushik and Dr Illora Sen for
2021 were honoured. A cash
award of ¥4 lakh was also giv-
en to them on the occasion.

Dr Pooja Devi and Dr Ram
Jiwari were honoured with
the Haryana Yuva Vigyan
Ratna award for the year
2019. In the same category,
Dr Pawan Kumar and
Satish Khurana for 2020 and
Dr Kalpana Nagpal for 2021
were chosen. A cash award
of ¥1 lakh was given to
them. — TNS
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en to them on the occasion.
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Bengaluru institute refutes claim of cosmic dawn signal discovery

Over 10 experiments across the world have been trying to cross verify the 2018 discovery o ASU and MIT; RRI presents findings to the press

KV ADITVABUARAOWA  dip in the brightness of the  logical model of the un- find any evidence of the sig-  nication equipment®, mak-
A spectrum due to the nterac:  fverse, Hailed by many as e nalclaimed by the EDGES ex-  ing removing contamination
The excitement over 2018 tion of hydrogen gas and  volutionary, tis claim led to periment. The presence of the comerstone of the
claims of discovery of light  Cosmic Microwave Back:  several new theories lke ear- the signal is decisively reject: ~ experiment.
from the universe's rststars  ground radiation a different Iy galaxies before cosmic od after 3 careful assess The findings of SARAS 3
(cosmic dawn) seemstohave  temperatures at  cosmic — dawn and dark matter inte: ment.”, said a statement “re-establishes the prevalling
hitaroadblockin Bengaluru,  dawn, For decades now, - ractions in an attempt o ex- from the RRI, It further said  cosmological model of the
Citybased Raman Re-  scientists have been experi-  phin this variation, Since this finding implied that the ~ cosmos”, RRI id in its
search Insttute (RRD on  mentally trying to observe  then, over 10 experiments detection reported by EDG- ~ statement.
Monday claimed their expe-  and capture this signal, to  across the world have been ES was likely a contamina:  Prof, Udaya Shankar said
riments have refuted claims  hopefully reverse engincer trying to cross verify this tion of their measurement  RRI now intends to deploy
by Arizona State Unhversity and study the formation of  discovery. and not a signal from the  SARAS3 in the relatively less
(ASU) and Massachusetts In- ~ the first tars after the big ~ In an initiative led by depthof spaceandtime, R radio wave contaminated |-
stitute of Technology (MIT)  bang, a phase about which  former RRI director Prof, Ra- S aid, D Singhsald RRIcould  dakh, Himalayas foralonger
that they discovered the elu-  very ltdeis known. vi Subrahmanyan and Prof. - SARAS 3radotelescope developed by the ARl didnotfindany  refutethe EDGES signal with - period of time in an attempt
she radio signals from the  ASU and MIT, using data N, Udaya Shankar, CMB Dis- ~ evidence ofthe signalcaimed by the EDGES experiment, “accuracy”, 10 detect the radio signal
cosmic dawn. from their EDGES radio tele-  tortion Laboratory, RRIde- Detecting the elusive cos: from cosmic dawn. A project
The findings were pu-  scope mounted in Western  veloped highly sensive ra- - Lake near Bengaluruandthe  nals emanating from the ~ mic dawn signal Is a hercu- o deploy the telescope in
blished in the journal Nature  Australla, claimed to have -~ dio telescope SARAS has  Sharavathi backwatersin Jo- - ground and had very good ~ lean effortasthe *faint signal - the moon's orbit in an at
Astronomyon Monday night,  nall discovered the clusive  been tringto detect the el nuary and March 2020 to  results" said research scien- s buried in the sky radio  tempt to detect the radio sg:
which had aksopublishedthe  signal in February 2018, Ho- ~ sive cosmic dawn signal for ~ cross verify these claims.  tist Dr. Saurabh Singh, who  waves coming from our own  nal from the far side of the
carlier claims of discovery in — wever, the observed dipwas  nearly 15 years now, without “For the first time, we de-  presented the findings tothe  galaxy Milky Way, whichare  moon, one of the most un-
2. twice over what was theoret: — success. Post the 2018 claim  ployed the radio telescope  press on Monday. amillion times brighter and ~ contaminated zones in the
The elusive radiosignalis ically predicted, disrupting ~ of itsdisconery, SARAS 3was  ona water surface tocutout  “Afterarigorous statistical - are in the same wavelength  universe, s in is inital tag-
a theoretical prediction of a  the widely accepted cosmo-  deployed at Dandiganahalli - contamination by radio sig- ~ analysis, SARAS 3 did not  band by terrestrial commu- 5.
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IHBAS director receives award at Nahonal Science Day

PIONEER NEWS SERVICE m
NEW DELHI

Young scientists with 25
active years ahead have a
crucial role to play in the
roadmap for the next 25 years
when India celebrates 100 years
of independence, Dr Jitendra
Singh, Union Minister of
Science & Technology said
here on Monday.

He was speaking at the
concluding day of the National
Science Week on the National
Science Day to mark “Vigyan
Sarvatra Pujyate, a pan-India
program to celebrate the
essence and magnificence of
our scientific achie

-

Dr Jitendra Singh, Union Minister of Science and Technology giving away award to
Dr RK Dhamija, IHBAS Director at the National Science Day at an event on Monday

in Dethi

Pioneer Photo

During the event, the
Minister also presented Science
Communication Awards to
stimulate, encourage and rec-
ognize outstanding efforts in
the area of science and tech-

nology communication and
popularisation as well as incul-
cate scientific temper among
masses. These awards are pre-
sented every year on National

Science Day.

Among those who were
conferred with the award
included Dr RK Dhamija,
Director of Institute of Human

Behaviour and Allied Sciences
(THBAS), the country’s well-

known mental health and neu-
rosciences research institute
based in Delhi.

Prior to joining THBAS,
Dhamija who is an advisor for
Royal College of Physicians
(London) and Chair of
Movement Disorders at World
Federation o
Neurorehabilitation and
health talks host, was heading
the Neurology Department
at Lady Hardinge Medical
College in Delhi. An. WHO
expert in Parkinson’s Disease
Rehabilitation, Dr Dhamija
has a string of publications
and prestigious awards to his
credit with  33rd S
Radhakrishnan Memorial
National Medical Teacher
Award in 2017, Dr B C Bansal,
Uma Bansal Oration in 2019
being a few of them.
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Researchers at the city-based
Raman Rescarch Institute
(RRI) say they have concls-
sively refuted the claims of
a signal being discovered by
American researchers from
the first stars found while
stuclying the ‘cosmic daw’,

Theories about the birth of
the first stars a few hus

Bengaluruastronomers claim todisprove findings
onfirst stars formed after Big Bang

BENGALURU, DHNS

million years after the big
bang had created a stir in the

Saurabh Singh, from Raman Research Institute, explains the

SARAS.

led the data analysis,
“SARAS 3 was floated on
Dandiganahalli Lake and
Sharavati backwatersinNorth
Kamataka for data collection.
Thetelescope didnot find any
evidence of thesignal claimed
by the ASU/MIT researchers.
“The presenceof the signal

. wasrejected afteracarefulas-

sessmentof the measurement
uncertainties. The findings
further implicd that thedetee-
tion of ASUMIT researchers
was likely i

Tht. I'ndm;,s.publrshed inthe

of
their measurement and nota

n:nl vwnredmnf denceinthe
existing cosmological model
urlhc umwﬁc

Ikvwwr

by Prof Ravi

and time." Dr Si

the

the ASUMIT!
had created a buzz and was
hailed by many as worthy of

and PmllehynShanlmr
_ The telescope has been de-

who
vwfk-d forclose to four years
inventingand building SARAS
3radiotclescope have refuted
the findings of Arizona State
University (ASU) and MIT
scicntists in the US.

The birth of the universe
has alw.\ys been a subject of
curiosity among astrophys-
s, many of whom have

the Nobe!

by the indepen-
dentobservatories.
The RRI's SARAS 3 radio
telescope is the first device
in the world to reach the re-

signals, partic-
ularly radiation emitted by
hydrogen atoms at the 21-cm
wavelength arising from the
depths :rllllt cosmas.

Astronomers still do not
know what the actual signal
looks like. “SARAS 3 is now
geared towards discovering
the true nature of the cosmic

n. Theteamat RRIis plan-
ning more observations on
remote lakes in India. These

irc y and con-  “Earlier will allow us to

clusively refute the earlier weredeployedinitiallyat Tim- dmn the 21-cm signal from

findings. The 10 bak i P h and unravel

design and build a precision mldmhs«wcll!]v[nl.ndlul. dv. last mmnlmng )mp m lh:
lai ingh hm of th

radio telescope to detect ex-

Deccan Herald [Bangalore]
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Science Day
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time in the history of Haryana
that two women have been
conferred with the award.

In the Haryana Vigyan Rat-
na award category, Prof Neer-
aj Jain and Prof Mukesh Jain
for 2019; Prof Motilal Madan
and Dr Sushila Mann for 2020
and Dr Chetan Prakash
Kaushik and Dr Illora Sen for
2021 were honoured. A cash
award of ¥4 lakh was also giv-
en to them on the occasion.

Dr Pooja Devi and Dr Ram
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