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‘Solar hamam' taking care of heating in cold Himalayan regions

The system is also helping conserve the forests as it is reducing the dependence on fuelwood

VIKAS VASUDEVA
CHANDIGARH

Aimed at providing clean
energy solutions to house-
holds in the cold mountai-
nous regions for heating pur-
poses and also to achieve
forest conservation, a solar
water-heating system, ‘solar
hamam’, is proving popular
among the villagers in Hima-
chal Pradesh, Ladakh and
Uttarakhand.

In the higher Himalayan
region, 50% of fuelwood is
consumed for the purpose of
heating and is one of the ma-

jor reasons for forests degra-
dation and also the main
cause of drudgery of women.

Scientists at the Hima-
layan Research Group, an
NGO, which is a part of the
Government of India’s De-
partment of Science and
Technology Core Support
Programme of Science for
Equity Empowerment and
Development (SEED) Divi-
sion realised that technology
interventions to conserve
forests was required, and
hence they devised a custo-
mized solar water and space

A'solar hamam' at work.

heating system for the re-
gion.

“It was in 2004 that with
an aim to reduce depen-
dence on fuelwood and wo-
men drudgery that we start-

ed research and
development for designing a
simple and cost-effective so-
lar water and space heating
system for rural households.
In 2008, we developed a
prototype of thesolar water-
heating system, and it was
put for evaluation. It was
found to be cost-effective,
providing 15 tol8 litres of hot
water within the first solar il-
lumination of 30-35 minutes
in the morning. Successive
batches of hot water are
available in 15-20 minutes
gap. After its encouraging re-

sults we started installing the
system from 2014 onwards.
We have so far installed over
1,200 such systems in Hima-
chal Pradesh, Ladakh and
Uttarakhand,” said Dr. Lal
Singh, Director at the Him-
layan Research Group.

Harish Chander (49), a re-
sident of village Oli in Mandi
district installed the solar
system in 2018 and is very
happy with its results. “After
linstalled it (solar hamam) in
my house | urged other peo-
ple touse it. It is wonderful,”
he said.
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Air pollution in parts of India
went up during lockdown

ARIES Scientists Used Nasa Satellites’ Data For Study

Times News NeTwork

Bengaluru: Reduction of
economic activities during
the pandemic-related lock-
down had resulted in decrea-
se of air pollution in most
parts of India, but satellite
observations show that parts
of India showed an increase
inpollution in contrast to the
general trend.

Scientistsfromthe Aryab-
hatta Research Institute of
Observational Sciences
(ARIES) have identifled that
regions in the central-wes-
tern part of India and north
India are prone to higher air
pollution exposure based on
state-of-the-art satellite ob-
servations and hence are ex-
posed to greater risk of respi-
ratory problems.

ARIES is an autonomous
institute of the Department
of Science and Technology
(DST), which said that while
satellite-based observation of
toxictracegases—ozone, nit-
rogen-di-oxide and carbon
monoxide —near the surface
and in the free troposphere
mostly showed a reduction of

The study shows that ozone, carbon monoxide.d NO 2 showed an

o
W
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increase of about 15% over the central-western part of India

the pollutants over India, an
increase of ozone and other
toxic gases was observed in
some regions like western-
central India, some parts of
Northern India, and remote
Himalaya. “This could have
aggravated respiratory he-
alth risks around those re-
glons during the pandemic.
We utilised the EUMETSAT
and NASA satellite observa-
tions for the years 2018, 2019,
and 2020, and investigated the
influence of significant cu-
toff of anthropogenic activi-
tles on the changes in the ver-

tical and columnar distribu-
tion of ozone, CO, and NO2
(duringthelockdown period,”
oneof thesclentistssaid.

The study published in
‘Environmental Science and
Pollution Research’ led by
Prajjwal Rawat,asenior rese-
arch fellow at ARIES along
with his research supervisor
Manish Naja, shows that 0zo-
ne, carbon monoxide, and NO
2showedan increaseof about
15% over the central-western
partof India.

According to the results,
carbon monoxide showed a

consistent increase—ashigh
as 31% —of concentration at
higher heights during the
lockdown. “The longrange
transport and downward
transport from the stratosp-
here significantly increased
ozone concentrations over
north India during the lock-
down, and remote regions
like the Himalayas and coas-
tal cities showed the bare mi-
nimum influence of lock-
down in air quality, with a
tendency to increase in crite-
riaair pollutants,” one of the
scientistsadded.

The scientists explain
ozoneproductionandlossare
constrained through the
complex photochemistry in-
volving its precursor gases
like Nitric Oxide and volatile
organic compounds (VOCs)
— emitted as gases from cer-
tainsolids or liquids.

“..A decrease In its pre-
cursor gases could also lead
to enhancement of ozone, de-
pending upon the chemical
environment. Moreover, 0zo-
neconcentrationsarealsoal-
tered via ambient meteorolo-
gyanddynamics,” they said.
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In pandemic, foul air up
in central-western India

Times News NETWORK

Bengaluru: Reduction of eco-
nomic activities during the
lockdown had resulted in de-
crease of air pollution in most
partsof India, but satellite ob-
servations show that some
parts of India showed an in-
crease In pollution.

Scientists from Aryabhat-
ta Research Institute of Obser-
vational Sclences (ARIES), an
autonomous Institute of the
department of sclence and
technology, sald while satel-
lite-based observation of toxic
trace gases—ozone, nitrogen-
dioxideand carbon monoxide-
—near the surface and in the
free  troposphere  mostly
showed a reduction of pollu-
tantsover India, an increase of
ozone and other toxic gases

was observed in some regions
like central-western India,
some parts of northern India,
andremote Himalayas.

According to the ARIES
team, the study has helped
identify the regions prone to
higher air pollution exposure,
and thereby identify areasata
greater health risk. “This (the
rise in pollution) could have
aggravated respiratory health
risks around those regilons
during the pandemic,” one of
thescientists said.

Thestudy, published in En-
vironmental Sclence and Pol-
lution Research, said ozone,
CO and NO2 showed an in-
crease of about 15% over cen-
tral-western Indla. CO
showed a consistent increa-
se—as high as 31%—of con-
centrationat higher heights.
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UoH prof named

WIHG member

Hyderabad: The central
government  nominated
University of Hyderabad
(UoH)professor M Jayanan-
daasmemberof thegovern-
ingbody of the Wadia Insti-
tute of Himalayan Geology
(WIHG), Dehradun, fora pe-
riod of three years on Tues-
day. Jayananda, who works
at Centre for Earth, Ocean
and Atmospheric Sciences,
is known for completing
several major natlonal and
international sclence pro-
Jects and highly cited re-
search papers. The WIHG 1s
a research institute for the
department of science and
technology, ministry of sci-
enceand technology. me
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‘Geospatial Mkt to Soar toX63k cr by 25

FUTUREWISE Govt's policy moves will make India regional hardware hub, saysKant

Our Bureau

Mumbal: India's geospatial
economy has potential to to-
uch 63,100 crore by the end of
2025, growing at 12.8%, accor-
ding toareport. The market is
currently valued at 38972
crore. Speaking at the launch
of the India Geospatial “Art-
ha" Report, Industry leaders
and ministers sald the recent
policy updates across geospa-
tlal, remote sensing and drone
technology will boost domes-
tic Industry and the innova-
tlonecosystem.

Amitabh Kant, chief executl-
veof premlerpolicy think tank
Nitl Aayog, sald the govern-
ment’s recent move to update
threecritical policlesrelated to
geospatial technology will cre-
ate a dynamic space not only

for the Industry to flourish but
alsotomake iteasier to Innova-
te and make India a regional
hardware hub.

Policy Implementation will
not differ from guldelines an-
nounced by the government.

“It Is truly a watershed mo-
ment where the government
has taken several definitive
steps to override overall three
critical policles that have a di-
rect impact on the geospatial
ecosystem, namely the geospa-
tlal policy, the remote sensing
policy and the drone rules,”
Kantsald.

The government is currently
in the process of finalising po-
licles for geospatial as well as
satellite navigation. It has al-
ready implementedguldelines
for geospatial data (guldelines
for acquiring and producing
geospatlal data and geospatial

dataservices Including maps).
As per projections by the Mi-
nistry of Sclence and Techno-
logy, the sector can now open
up allowing geospatial data of
the value of ¢1 lakh crore to be
acquired and used by 2030.
India isalready oneof the lea-
ding exporters of geospatial
services, Kant added. “Howe-
ver, with the recent reforms, it
Is expected that more compani-
es might be getting involved in
the manufacturing of GNSS

Q AMITABH KANT ceo, NitiAayog
Itisexpected that more
Cos might be gettingin-
volved inthe manufacturing
of GNSS chipsand survey equipment.
Thereis thus potential for Indiato be-
comearegional hub for hardware supply

chips and survey equipment.
‘There is thus potential for In-
dia to become a regional hub
for hardwaresupply,” hesald.
The  government Is §
ensuring that the updates
announced In the guldelines
are implemented,
said Sunil Kumar,
Jointsecretary at
the Depart-
ment of
Sclence and
Technology.
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Air pollution
less in most
parts during
lockdown

PRESS TRUST OF INDIA
New Dethi, 27 December

Reduction in economic activ-
ities during the pandemic-
related lockdown had resulted
indecrease inair pollution in
most parts of the country, but
satellite observations show
that parts of central-western
and northem India recorded
an increase in pollution in
contrast to the general trend,
the government said on

| Monday quoting a study.

Scientists at the Aryabhat-

| taResearch Institute of Obser-

vational Sciences (ARIES), an
autonomous institute under
the Department of Science
and Technology, utilised the
EUMETSAT and Nasa satel-
lite observations for 2018, 2019
and 2020, and investigated
the influence of significant

| cutoff of activities on the
| changes in distribution of

ozone, carbon monoxide and
nitrogen dioxide during the
lockdown period.

According to the study,
published in the Environ-
mental Science and Pollution
Research journal, ozone, car-
bon monoxide and NO2
showed an increase of about
15 per cent over the central-
western part of India.

According to the results,
carbon monoxide showed a
consistent increase (as highas
31 per cent) of concentration
at higher heights during the
lockdown.




Published Date:

28 Dec 2021 Publication:

Rashtriya Sahara (Hindi) [New Delhi]

Journalist:

PTI Page No:

9

dlchered H a1y
UGHUT E3AT o ShH

w7 et () |

FHRAT 9RE F HRU @M M
TS F AR GRG % SRR
el A weu W g &, Sl
ITE F IEEA § 2w @ R
qeAfved 3 I 9RA

Fgo fewiiggmmag W TH

siiEEs § e 15 wfiem # afs
| 7R A A ERS
g viegen e’ & o gam 21
SR & aiees, TieReTE & AR
T A1 R H A AR
¥ (3TfeRa 31 SIEE 79) F agi

@ﬁlmmﬁqﬁ

AT qumandiuy Aae &

%ﬁlmgqﬁrasﬁqﬁa AR gA A 9w Fel g

2| IR A U S
Za A FER 1 48 SHER a1 |
o UE S fasm 3 aed
oM M T (UIRITEEE) |
2018, 2019 X 2020 ¥ few
FUEEATEE S A R I
FEAFA F A 3
mmaaﬁl%i}mamw
HAlsEEe 3 AEIeE =
Arrme ¥ e § oRad W
Tfafafedl & @ 29 F 9E F S=

F1 | SRR F A, WRA & A

ofgEdt am § S, FER

Tad 3 I A0 o
21, T A 3 e e 2 ) Fara =il
Tler 3 U 99H 3 e R
STt ¥ ST 39 S
% MR W 9RG & AeARidEH 9m
3R IR R4 % 3 8501 F1 TeTH H
2, T 357 a1 g 1 SfEH € 3R
e Ted A ARl ! i Gei R
B = 31fer waW 2| e 3
fF 2020 H HRMA TAE F TR F
A 3 foe g 2o 3 elfenersA e
T o, oy anfeler fafafer o amn
39N F of | TEH F e, T
T o T F Sa o A o A
IR ST 411




Published Date:

3 Dec 2021

Publication:

[The Times of India [Ahmedabad]

lJournalist:

Bureau

Page No:

[2

Tiwes News Nerwosx

Bengalurw/ Ahmedabad:
Tropical rafnforests are refor-
red 0.2 Earth's lungs, absor-
bing massive amounts of car-
bon dioxide from the atmosp-
here and releasing oxygen In
Teturn. However, it turns out
thatouroceans havefar bigger
potential tostorecarbon diox-
deoractasacarbonsink Ascl-
entist from the Physical Rese-
arch Laboratory (PRL) 1s wor-
king on ways to store large
amounts of carbon dioxide in
the 0oeans & a way to tackle
global climate change.

The Earth's oceans are the
most important global carbon
dloxide storage depot on the
planet, absorbing more car-
bon dioxide than all of the ra-
Inforestscombined, according
10 the Ocean Frontler Institu-
2. They have taken Inapprox-
matelyaquarterof theCO2re-
leased since the Industrial Re-
volution. Mostof this tsabsor-
bed by phytoplankton, algae
and bacteria-based microor-
ganisms that absorb more car-
bonthanall theplantsonland.

Arvind Singh, assoclate
professorwith PRL'soceanscl
ance geoscience division, s
examining the fmpact on the
delicate ocean ecology If one
enhances ocean alkalinity by

enhanced ocean alkalinty

o deficately interdependent
carban, nitrogen and
phosphorus nutrient cycles of
the ocean

0 PRLsclentits wil criseto
tpwellngreglons to colct
Putrient-rich water samples
fromthe ArabianSea

sustained way so that the at-
mosphericCO2reactsandsett-
165 on ooean surfaces as bicar-
bonatesand carbonates.
Stngh sald his research
will examine the fmpact of en-
hanoed ooean alkalinity on de-
licately Interdependent car-
bon, nitrogen and phosphorus
nutrient cycles of the ooean,
which noone has investigated
il date. “Tt will also study the
effect of Increased alkalinity
on phytoplankton and other

thedepartment of science and
technology (DST) recently
“Singh has highlighted that
we will need reservolrs that
canstoreupto trillionsof ton-
1¢s of CO2 emitted from In-
(ustrial and other man-made
emissions in the coming ye-
ars,"aDSTstatementreads

Singh, acconding to DST,
11s6s stable fsotopes to under-
stand elemental cycling in the
ooean. His work blends stable
fsotopes, Inssitu and satellite
observations, microblology
and statistical modelling to
make quantitative estimates
of carbon and nitrogen fluxes
intheocean.

PRL scientist studies ocean’s carbon sink potential
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Is there science in

shirodhara

Ongoing research at

¢

IIT Madras is

looking closely at this ayurvedic therapy

PREETI MEHRA

ow effective are ay-
I—Iurvedic therapies? Is

there any scientific
basis to them?

Research at lIT Madras has
been looking into the ay-
urvedic relaxation therapy
shirodhara, which is recom-
mended for patients with
stress (depression or anxiety
or hypertension), insomnia,
headache and several kinds
of psychosis. The treatment
involves the low-velocity im-
pact of a medicinal liquid
dropping on the forehead
from a specific height, at a
controlled temperature, for
30-60 minutes, for a defined
number of days.

An IIT team from the De-
partment of Applied Mech-
anics and Department of En-
gineering Design attempts
to scientifically char-
acterise the shirod-
hara therapy along
two lines — the fluid
impact and the
neuro feedback.

The broad conclu-
sion from the first is that,
when fluid impact force is
applied on the forehead, a
very small displacement is
observed. And the elec-
tromechanical response in-
dicated that it does produce
a current that is measured in
microvolts,

This is in keeping with the
principles of  ayurveda,
which holds that a falling li-
quid on the forehead pro-
duces a vibration, which gen-
erates electromagnetic
waves. These are transferred
to the cerebral cortex and hy-
pothalamus, which has an
impact on the brain and the
central nervous system. This
could reduce stress and,
hence, hypertension.

The study included charac-
terisation of shirodhara us-
ing electroencephalogram
(EEG, which records elec-

trical activity in the brain).
Various physiological para-
meters like systolic and dia-
stolic blood pressure and
heart rate were studied. Psy-
chological factors like de-
pression, anxiety, and Stress
Scale-21 index, Pittsburgh
sleep quality index, WHO-5
wellbeing index and mood-
scale index were evaluated.

The EEG tests on four
healthy female student vo-
lunteers of Chennai's Sri Jay-
endra Saraswathi Ayurveda
College and Hospital showed
good results for alpha waves,
which are mostly respons-
ible for calmness and relaxa-
tion of the brain. Due to
shirodhara, maximum EEG
waves were produced
between the alpha and theta
band in the range of 6-10.5
Hz.This is considered to have
acalminginfluence.

The physiological
tests showed a de-
crease in heart rate
by 6.75 BPM (beats
per minute) and im-
proved blood pres-
sure (9.25 mmHg for
systolic and 4 mmHg for dia-
stolic). Psychological tests
showed the respondents
maintained quality sleep
and depression levels were
reduced.

Shirodhara is a non-invas-
ive brain relaxation therapy,
comparable to the effects
produced by yoga and medit-
ation. However, unlike the
other two, it does not require
any effort from the patient.

The IIT researchers plan to
widen their research and
have submitted proposals to
the AYUSH Ministry and the
Department of Science and
Technology. They are hoping
to receive funding for it.

The research team in-
cludes Swathika Meenraj,
Lakshmana Rao Chebolu,
Venkatesh Balasubramanian,
Yogeshwar Dasari and Anita
Teladevalapalli.

The Hindu Business Line [New De
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Limate change (s hard on
hildren, making them val-
nemahle 10 infectious discases
oo, & team of rescarchers han
said in a study publsshed in the
oursal “Selence of tho Toesl
Environment”

For Instance, duning the
audy coodocted in Varanas
clty Im Uttar Pradesh, the
rescarchers from Danaras
Hindu Univerzity (BHU)
obwerved that 4 | degree Celvim
rise In maximm lemperature
veas associsied with an incease
m duarrhea and skin diseuse
cases by 397 per cent and 394
per cent, respectively,

Orverall, they found that cli
mate parametersaccounied for
918 per cent of the total Infec
tious discase cases amung hids
The study which was conduct
ed amang 461 children under
16 years-of -age In Varanaua
had probed the aweclation
between climate pasametens

wned knfectious disesses in dsil-
dren under 16-years-of age in
Yuranasl

The researchens condoded

that maximum femperative
ind bumadity are importam
drivers leading 1o Infection
discase amoog chilifsen. Driven

Imate change hard on children, says study

by Bwsrmans- made activithes, cli-
mate charge may challenge
the gains in the public health
wctar made over the years
Globally, It Is estimated that
children bosr most of the bar-
den of discase due to climate
change, with the pootest dis-
proparanately affecied.

Led by RK Mall aloog with
Nidhi Singh, T Bmnerjee, {all
from central Indo-Gangetic
Phini region DST-Mahansana
Center ol Excelience = Climate
Change Research, BHU) and
Akhilesh  Gupta  from
Depariment of Sclence and
Technology under Unjon
Sclence and Technology
Ministry established that cli-
mate parameters hke temper-
ature, humidity, rainfall, solar
rachation, and wind speed were
asvocaated with infectious dis
eases like gastrolotestisal dis
canew, respriratory discases, vec-
tor barne diseases, and sioin
discases wimong chilldren in

the haly city,
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Jayashree Nandi

letters@hindustantimes.com

NEW DELHI: India is developing
an early warning system for
landslides that would help save
lives and prevent damage to
property, Parliament was told
last week. The system, dubbed
LEWS, is being tested by the
Geological Survey of India in the
two hilly districts of Darjeeling
in West Bengal and Nilgiris in
Tamil Nadu, and is likely to be
operational by 2025, the earth
sciences ministry informed the
Rajya Sabha.

The prototype regional Land-
slide Early Warning System
(LEWS), being developed by the
Geological Survey in collabora-
tion with its British counterpart
under the aegis of the National
Environmental Research Coun-
cil's LANDSLIP project, is based
on rainfall thresholds since 2017.

There has been increasing
incidence of landslides in the
country, particularly due to
excessive rainfall during the
monsoon season in Kerala,
Uttarakhand and Maharashtra.

In response to a question on

Rescue workers push an overturned vehicle stuck in mud and
debris at asite of alandslide in Kerala on October 17, AP

the number of people killed dur-
ing the monsoon floods this year,
the home ministry said: “This
ministry does not maintain the
centralised data regarding loss
of human lives and crops due to
any calamity. However, state-
wise details of the human lives
lost and loss of crops due to
hydro-meteorological calami-
ties, including floods, landslides,
during the year 2021-22, as
assessed/ reported by the state
governments/ Union territories.”

As per data shared by states

and UTs, 2002 persons were
killed in cyclonic storms/ heavy
rains/ floods/ landslides in
2021-22 and crop area of 50.40
lakh ha was damaged.

The LANDSLIP project devel-
oped a prototype last year based
on terrain-specific rainfall
thresholds in the two test areas.
Since the 2020 southwest mon-
soon, the Geological Survey has
started issuing daily landslide
forecasts during the summer
monsoon to district administra-
tions in Darjeeling and Nilgiris,

the central government said.

GSI has also laid the ground-
work to develop regional LEWS
in other landslide-prone states
like Uttarakhand, Kerala, Sikkim
from this year and plans to add
five more - Himachal Pradesh,
Karnataka, Assam, Meghalaya
and Mizoram - by 2022.

“The evaluation and calibra-
tion of the models will continue
during the next few monsoon
years and the regional LEWS
will be made operational in pha-
sesinall such 10 states, the earth
sciences ministry told Parlia-
ment.

India’s National Disaster Man-
agement Authority has also con-
stituted a group that includes the
National Institute of Hydrology,
tion, Geological Survey of India
and Wadia Institute of Himala-
yan Geology, among others, to
develop a monitoring and early
warning system for rock and
snow avalanche events including
glacier and landslide lake out-
burst floods to reduce cascading
impacts like flash floods and
landslides in downstream areas.
The authority released guide-

Landslide warning system under trial, Parl told

lines on management of such
floods and a summary for policy
makers on October 13.

India currently does not have
an early warning system for gla-
cier-related disasters but has
conducted studies on their melt-
ing by assessing mass balance
studies and monitoring the
recession of selected Himalayan
glaciers, which have been reced-
ing due to global warming.

Ina response to another ques-
tion on increasing lightning
deaths on December 1, the earth
sciences ministry told the Lok
Sabha that lightning activity has
shown an increasing trend in the
past two decades.

“Northeast, east and parts of
peninsular India have registered
asharp increase of lighting over
the past two decades, the minios-
try said in its response. As many
as 2,357 persons died due to
lightning strikes in 2018, it said.
The number was 2,876 in 2019,
and 2,862 in 2020.

“People should also respond
to such a system, then it can be
successful,” Kalachand Sain,
director, Wadia Institute of Him-
alayan Geology, said.




SHUBASHREE DESIKAN

An international group of re-
searchers has succeeded in
measuring for the first time
the characteristics of a flare
on a distant magnetar. A
magnetar is a rare compact
type of neutron star teeming
with energy and magnetism.
‘The magnetar they have stu-
died is about 13 million light
years away, in the direction
of the NGC 253, a prominent
galaxy in the Sculptor group
of galaxies.

The flare, which spewed
within a few tenths of a se-
cond as much energy as the
Sun would shed in 100,000
years, was captured acciden-
tally on April 15, 2020, by the
Atmosphere-Space Interac-
tions Monitor instrument
(ASIM) of the International
Space Station.

Rare and exotic

This data was then analysed
by the researchers over the
period of a year to throw
light into the structure of the
flare, and thereby, into the

nature of such magnetars.
This is the first study to cha-
racterise such a flare from so
distant a magnetar. The re-
search was published in the
Journal, Nature.

Magnetars are relatively
rare objects, with only about
thirty having been spotted
within the Milky Way so far.
The present magnetar is only
the second one to be studied
which is located outside the
galaxy and is also the fur-
thest, at 13 million light years
distance,

How magnetars form

During the course of their
evolution, massive stars -
with masses around 10-25
times the mass of the Sun -
eventually collapse and
shrink to form very compact
objects called neutron stars.
A subset of these neutron
stars are the so-called mag-
netars which possess intense
magnetic fields. These are
highly dense and have
breathtakingly high rotation
speeds - they have rotational
periods that can be just 0.3
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Study of distant magnetar reveals facets of the exotic star

The short-lived flare recorded by the ISS instruments spewed as much energy in a tenth of a second that our Sun will radiate in 100,000 years

Stellar fireworks

The study characterised a short-lived
flare which briefly lit up this star

= Stars having = Magnetars emit

around 10-25 times  violent flares. It

the solar mass is only during a

eventually shrinkto  flare that they

form neutron stars can be observed,
" and these flares

u A small number

are so short-lived

Distant star: An artist’s illustration of the
magnetar which is about 13 million light years
away, in the direction of NGC 253, a prominent
galaxy in the Sculptor group of galaxies.
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of neutron stars that it presents a
become the so- major challenge
called magnetars P R o
which possess = The observed
intense magnetic giant flare lasted
fields approximately

. . 160 milliseconds
= Magnetars are and during this
relatively rare time the flare
objects, with only spewed as much
about thirty having  energy that our
be‘e: s;::tteMdlk Sun will radiate
within the Milky in1,00,000
Way so far years BERGEN AND MOUNT VISUAL

to 12.0 seconds. “We believe
that size of the object was
around 20 km in diameter
with mass around 1.4 times
the mass of the Sun,” says
Shashi Bhushan Pandey of
the Aryabhata Research In-
stitute of Observational
Sciences, Nainital, who is

one of the authors of the
paper.

High luminosity

Magnetars have high mag-
netic fields in the range of
10% gauss and they emit ener-
gy in the range given by lumi-
nosities of 10¥ - 10 joules

per second. Compare this to
the luminosity of the sun
which is in the order of 104
joules per second - a factor
of at least 10" lower.

Further, these magnetars
emit violent flares. “The ob-
servations revealed multiple
pulses, with a first pulse ap-

pearing only for about tens
of microseconds, much fas-
ter than other extreme astro-
physical transients,” said Al-
berto J. Castro-Tirado, from
the Andalusian Institute for
Astrophysics  (IAA-CSIC),
Spain, and lead author of the

Tated

Magnetars are very diffi-
cult to observe when they
are silent. It is only during a
flare that they can be ob-
served, and these flares are
so short-lived that it presents
aformidable problem. “They
are mostly observed or seen

paper, in a release ci 1
by the Department of
Science and Technology, Go-
vernment of India.

The observed giant flare
lasted approximately 160
milliseconds and during this
time 10° joules of energy
was released. The flare
spewed as much energy in a
tenth of a second that our
Sun will radiate in 100,000
years, according to the
paper.

Eruptions in magnetars
are believed to be due to in-
stabilities in their magne-
tosphere, or “starquakes”
produced in their crust - a ri-
gid, elastic layer about one
kilometre thick. This causes
waves in the magnetosphere,
and interaction between
these waves causes dissipa-
tion of energy.

in active phases
which are very short in dura-
tion and are very faint in gen-
eral for any available instru-
ments or telescopes,” says Dr
Pandey.

Serendipitous finding
It was also a serendipitous
find because, as Dr Pandey
explains: “ASIM is mainly de-
signed with its large effective
area to observe terrestrial
gamma ray flashes. It was a
great coincidence that this
bright transient flash was ob-
served by ASIM instrument.”
According to Dr Pandey,
studying these flares will not
only help us understand the
physics of magnetars, it will
also help in understanding
fast radio bursts, which are
among the most enigmatic
phenomena in astronomy.



by

Published Date:

6 Dec 2021 Publication:

Journalist:

Bureau

Page No: 10

Water-hating stainless steel

: ~ Indian researchers have developed
superhydrophobic coatings that can
improve stainless steel’s corrosion
resistance, making it usable in marine
applications, pipelines, power generation,
and nuclear sectors.
Superhydrophobic or ultralow wetting surfaces with
self-cleaning properties have been intensely researched in
recent decades due to their industrial relevance. When a drop
of water is placed on a solid surface, it will spread on the
surface based on the intermolecular interactions between the
solid and the liquid. The wettability of a surface is measured by
its water contact angle. Superhydrophobic surfaces have a
water contact angle greater than 150 degrees and sliding
angles less than 5 degrees. The conventional way of creating a
superhydrophobic surface is by deposition of a polymer or
sol-gel formulation in which nanoparticles are dispersed. This
method enables a physical as well as chemical modification of
the surface, to form superhydrophobic coatings in a single
step. However, the coatings have shortcomings in durability,
mechanical properties, and adhesion with the substrate.
Researchers at the International Advanced Research Centre for
Powder Metallurgy and New Materials (ARCI) investigated the
durability of their superhydrophobic coatings on SS 304 —the
stainless steel used in marine devices, machinery, electronic
parts, piping, power equipment and the nuclear sector, due to
its excellent workability and cost-effectiveness.
The team explored shot blasting, a technique thatimproves
the adhesion of coatings on a substrate surface, along with
nanocomposite superhydrophobic sols for the generation of
adherent and durable superhydrophobic surfaces on SS 304
substrates. With these surface modifications, the water
contact angle increased from 84 to 160 degrees. The stability
of the coatings was evaluated by the measurement of abrasion
resistance, weather resistance, and corrosion resistance.
It was observed that the developed coatings were able to
withstand 100 cycles of abrasion testing. These coatings also
exhibited superior corrosion resistance, which can help
overcome the problems encountered by SS 304 in harsh and
contaminated environments such as marine and gas pipelines,
including surface ageing and corrosion.

The Hindu Business Line [New Delhi]




Astronomers detect rare giant
eruptions from magnetar located
13 million Ilght years away

ANJALIMARAR
PUNE.DECEMBER22

AN INTERNATIONAL group of as-
tronomers has obtained the first
clues about extremely rare giant
eruptions lasting 3.5miliseconds
thatemergedfroma magnetar lo-
cated 13 million light years away.
The team includes astronomers
from Norway, Spain and the
Aryabhatta Research Institute of
Observational Sciences (ARIES),
Nainital

Magnetars are a type of iso-
lated neutron stars that possess
the most intense magnetic fields.
They experience violent eruptions
or intense bursts in the form of
transient X-ray pulses which are
several orders higher thanthatof
the Sun. Even inactive magnetars
can be thousands of times more
luminous than the Sun.

So far, only 30 magnetars lo-
cated within the Milky Way have
beendiscovered.

The eruptionthatoccurredon

(Left) The ASIM instrument onboard ISS; (Right) Artist
impression of the starquakes on the distant magnetar.

April 15, 2020 — described in the
test study published in Nature —
was from a magnetar named
CRB2001415. Scientists nvolved
in the research saythat the single
event released energy equivalent
to what the Sun would radiate in
one lakh years.

"The observations revealed
multiple pulses, first of which
lasted for about tens of microsec-
onds - which is much faster than
atherextreme astrophysical tran-
sients,” said Alberto | Castro-

Tirado,leadauthorand scientist at
the Instituto de Astrofisica de
Andalucia(IAA -CSIC), Spain.

Foundin the Sculptor groupof
galaxies (NGC253), thedetection
of eruptions from CRB2001415 is
significant asitis the farthest ever
magnetareruptiondetectedby far.

“The detection of eruptions
from a magnetar located outside
our galaxy is rare," said Shashi
Bhushan Pandey, senior scientist
at ARIES, and eneof the co-authors
of the study.

Like earthquakes on Earth,
magnetars suffer starquakes pro-
ducedontheircrustdue tohighin-
stability prevailing in theirmagne-
tospheres. Thisinstability triggers
Alfven waves that are also com-
monin the Sun The interactions
between multiple Alfven waves
ultimately release massive ener-
gies,appearing as giant flares last-
ing for a few milliseconds.

The detection would have
been nearly impossible without
Atmosphere-Space Interactions
Monitor (ASIM) on board the
Intemational SpaceStationandits
wide effective area, coupled with
complex data analysis performed
by the scientists.

"ASIMwas the only mission
that detected the mainburst phase
inthe entire energy range of pho-
tons without saturation,” said sec-
ondauthor Nikdai @stgaard, from
the University of Bergen, Norway.

The study could further pave
the way in linking how magnetic
stresses are producedaround neu-
tronstars, said the researchers.
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‘Solar hamam' taking care of heating in cold Himalayan regions

The system is also helping conserve the forests as it is reducing the dependence on fuelwood

VIKAS VASUDEVA

CHANDIGARH

Aimed at providing clean
energy solutions to house-
holds in the cold mountai-
nous regions for heating pur-
poses and also to achieve
forest conservation, a solar
water-heating system, ‘solar
hamam', is proving popular
among the villagers in Hima-
chal Pradesh, Ladakh and
Uttarakhand.

In the higher Himalayan
region, 50% of fuelwood is
consumed for the purpose of
heating and is one of the ma-

jor reasons for forests degra-
dation and also the main
cause of drudgery of women.

Scientists at the Hima-
layan Research Group, an
NGO, which is a part of the
Government of India’s De-
partment of Science and
Technology Core Support
Programme of Science for
Equity Empowerment and
Development (SEED) Divi-
sion realised that technology
interventions to conserve
forests was required, and
hence they devised a custo-
mized solar water and space

A'solar hamam' at work.

heating system for the re-
gion.

“It was in 2004 that with
an aim to reduce depen-
dence on fuelwood and wo-
men drudgery that we start-

ed research and
development for designing a
simple and cost-effective so-
lar water and space heating
system for rural households.
In 2008, we developed a
prototype of thesolar water-
heating system, and it was
put for evaluation. It was
found to be cost-effective,
providing 15 tol8 litres of hot
water within the first solar il-
lumination of 30-35 minutes
in the morning. Successive
batches of hot water are
available in 15-20 minutes
gap. After its encouraging re-

sults we started installing the
system from 2014 onwards.
We have so far installed over
1,200 such systems in Hima-
chal Pradesh, Ladakh and
Uttarakhand,” said Dr. Lal
Singh, Director at the Him-
layan Research Group.

Harish Chander (49), a re-
sident of village Oli in Mandi
district installed the solar
system in 2018 and is very
happy with its results. “After
linstalled it (solar hamam) in
my house I urged other peo-
ple to use it. It is wonderful,”
he said.




