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One can claim that chemical engineering was 
practised even by the ancient Greeks and Romans 
when they were making soap or wine, or treating 
ores in Lavrion or Sicily – Nikolaos A Peppas

H R I T H I K  K I R A N  B A G A D E

O
N May 12, 2024, the 
Earth played host to 
a spectacular celes-
tial event. People 
from various swaths 
of  the globe – from 
the Americas, Aus-

tralia, Europe, and India – were 
surprised to see dazzling waves 
of  light permeating the sky. 
This phenomenon, Aurorae, 
was seen over multiple loca-
tions for the first time. This 
dancing natural show of  light, 
which is usually restricted to 
high altitude zones and over the 
Poles, was spotted over a wider 
geography. The Aurorae are 
caused by charged subatomic 
particles, mostly electrons, 
smashing against the Earth’s 
atmosphere. 

Originating from the Sun at 
regular intervals, they are most 
intense during times of  greater 
solar activity. The Aurorae wit-
nessed by millions of  people on 
May 12 was an outcome of  one 
of  the most powerful solar 
storms in decades. At about 

9.56 pm IST on that day, the 
peak intensity of  a solar flare, 
which emanated from a region 
of  the Sun’s surface called sun-
spot Region 3664 (ARI3664), as 
part of  a solar storm, struck 
Earth. This was not a one-off  
occurrence; the previous few 
days (especially May 10 and 11) 
had also seen tremendous solar 
activity.

Around 1-3 am IST on May 11, 
a crimson glow lit up the dark 
sky over Ladakh in a rare sta-
ble Auroral red arc event at the 
Hanle Dark Sky Reserve, in the 
Himalayas, due to strong solar 
magnetic storms launched to-
wards Earth. The solar storms 
or coronal mass ejections 
(CMEs) were also from AR13664, 
known to produce several high 
energy solar flares, some of  
which travel towards Earth at 
800 kmps, according to scien-
tists at the Centre of  Excellence 
in Space Sciences in India, 
Kolkata. Similarly, at 9.30 pm 
IST on May 10, the first of  sev-
eral CMEs – expulsions of  plas-
ma and magnetic fields from 
the Sun – were reported, ac-

cording to the National Oceanic 
and Atmospheric Administra-
tion (NOAA)’s Space Weather 
Prediction Center.

Intense activity
Solar storms are natural phe-
nomena. The Sun is a hub of
intense activity. Being our star, 
its activity has a direct impact/
correlation on the planets, 
moons, and other minor 
celestial bodies that in-
habit the Solar System. 
Since the dawn of  time, 
Earth has been in the 
crosshairs of  innumer-
able solar storms, which 
have the ability to impact ba-
sic life.

According to NOAA, solar ra-
diation storms occur when a 
large-scale magnetic eruption, 
often causing a coronal mass 
ejection and associated solar 
flare, accelerates charged parti-
cles in the solar atmosphere to 
very high velocities. Some-
times, these bursts are so in-
tense that they translate into 
what is termed a solar storm. In 
other words, a solar storm is a 

disturbance on the Sun, which 
can get released outward across 
the heliosphere, affecting the 
entire Solar System, including 
Earth and its magnetosphere, 
and is the cause of  space weath-
er in the short-term with long-
term patterns comprising space 
climate. “The most important 
particles are protons that can 

get accelerated to large frac-
tions of  the speed of  light. 

At these velocities, the 
protons traverse 150 mil-
lion km from the Sun to 
the Earth in just 10’s of  

minutes or less. When 
they hit Earth, the fast-

moving protons penetrate the 
magnetosphere that shields 
Earth from lower energy 
charged particles. Once inside 
the magnetosphere, the parti-
cles are guided down the mag-
netic field lines and penetrate 
into the atmosphere near the 
North and South poles,” the sci-
ence body says. The NOAA uses 
a standardised system – NOAA 
Space Weather Scales – to rank 
and categorise the severity of  
space weather events, specifi-

cally geomagnetic storms. Ac-
cordingly, it has categorised so-
lar radiation storms on a scale 
S1-S5, akin to the scales that 
measure tornadoes and hurri-
canes in the Continental United 
States. NOAA’s scale offers a 
clear framework to understand 
the potential impact of  celestial 
disturbances on Earth and its 
technological infrastructure. It 
ranges from 1 (minor) to 5 (ex-
treme) and is based on the ef-
fects on power systems, satellite 
operations and other techno-
logical systems, as well as the 
visibility of  aurorae at specific 
geographical latitudes. “This 
definition allows multiple injec-
tions from flares and interplan-
etary shocks to be encompassed 
by a single solar radiation 
storm. A solar storm can per-
sist from some hours to even 
days,” the NOAA adds.

By using this scale, NOAA 
aims to provide clear warnings 
and timely information to peo-
ple, ensuring preparedness and 
mitigation during significant 
solar events.

Inevitable impact
By now, it is clear that solar ra-
diation storms cause several 
impacts and upheavals on 
Earth. The rays of  the Sun take 
8.20 minutes to reach Earth, so 
we are talking about this radia-
tion striking Earth within min-
utes at breathtaking speeds. 
The intensity of  solar storms 
can vary, with some being mi-
nor and causing little effect, 
while others being as powerful 
enough to disrupt Earth’s mag-
netosphere and ionosphere, 
leading to significant techno-
logical disturbances.

When energetic protons col-
lide with satellites or humans in 
space, they can penetrate deep 
into the object that they collide 
with, causing damage to elec-
tronic circuits and even DNA. 
During more extreme storms, 
passengers and crew in high-
flying airliners at high latitudes 
may be exposed to radiation 
risk. Besides, the Sun’s intense 
geomagnetic and energetic par-
ticle emissions are capable of  
causing large-scale power out-
ages, disruption or blackouts of  
radio communication and GPS, 
damage or destruction of  sub-
marine communication cables, 
and temporary to permanent 
disabling of  satellites, the inter-
net, and other electronics, even 
as simple as the set top box at 
home.

The latest storm, although se-
vere, did not cause major dis-
ruptions. Preliminary reports 
pointed at certain power grid 
flickers and fluctuating com-
munications, which were up 
and running in time.

Bracing the storm
Humans, and the Earth, are in-
significant in the Universe’s 
larger scheme of  things. In the 
event of  a solar storm, there is 
little we can do to prevent it or 
even shield our planet from its 
effects. However, early warning 
systems have been improved 
that advise power grid and com-
puter equipment shutdown, well 
in advance, to protect them.

NASA and the NOAA’s Space 
Weather Prediction Center use 
satellites which watch for coro-
na injections and warn against 
approaching solar storms up to 
an hour before they strike 
Earth. 

Solar flare on region ARI3664 captured by NASA’s Solar Dynamics Observatory (left); 
The crimson red arc over Ladakh during the recent solar storm | PIC CREDIT: NASA & PTI 

TYPES OF SOLAR STORMS

Solar Flare   
A large explosion 

in the Sun’s 
atmosphere 

caused by 
tangling, crossing 

or reorganising 
of magnetic field 

lines

1
Coronal Mass 

Ejection 
CME is a 

massive burst  
of plasma 

from the Sun, 
sometimes 

associated with 
solar flare

2
Geomagnetic 

Storm 
It  relates  

to the 
interaction 

of the Sun’s 
outburst with 
Planet Earth’s 
magnetic field

3
 Solar Particle 

Event (SPE) 
It occurs when 

particles emitted 
by the Sun get 

accelerated in the 
Sun’s atmosphere 

or in interplanetary 
space by a CME shock

4

LIGHT
BEFORE 

THE
STORM

SOLAR STORMS RELEASE SCENIC 
AURORAE IN THE NIGHT SKY, BUT  

CAN ALSO CAUSE DAMAGE TO OUR 
TECHNOLOGY AND HEALTH ON EARTH  

Effects of a solar 
storm | SOURCE: NASA

POWER TALES

TOWARDS AN AFFORDABLE  
CAR BATTERY

A low-cost battery made from zinc and lignin is set to 
revolutionise the way we use batteries. Researchers from 

Linköping University in Sweden have 
developed such a battery that can be 
used over 8,000 times and is expected to 
provide cheap and sustainable battery 
solutions in regions where access to 
electricity is limited. The researchers, 
along with teams from Karlstad 
University and Chalmers, developed the 
battery using the two cost-effective and 
environment-friendly materials. While it 
is comparable with lead-acid batteries in 
terms of energy density, the new battery 
is without lead which is toxic. Lignin is a 
class of complex organic polymers that 
form key structural materials in the 
support tissues of most plants. They are 
particularly important in the formation 
of cell walls, especially in wood and bark, 
because they lend rigidity and do not rot 
easily. Although the battery can be used 
for over 8,000 cycles, it has been found 
to remain stable while maintaining about 
80 percent of its performance. Moreover, 
the battery retains its charge for 
approximately a week, which is 
significantly longer than other similar 
zinc-based batteries that discharge in 
just a few hours. Currently, the batteries 
developed by the Linköping University 
researchers are small, but they are 

looking at making them larger to match the size of car 
batteries, taking advantage of the abundant supply of both 
zinc and lignin at low costs. The research team is now looking 
for a company to mass produce the batteries while attempting 
to increase their size so that some time in the near future these 
affordable batteries could power vehicles to make non-fossil 
fuel vehicle transport a low-cost endeavour. In doing so, 
popularity of electric vehicles will rise.

Nirad Mudur

Science is a world  
in itself. Here are  
some interesting  

facts that connect  
with you 

SCIENTIFICO

SEPTEMBER 1859

The Carrington Event  was the most intense geomagnetic 
storm in recorded history. It  created strong Auroral displays 
that were reported globally and caused sparking and even 

fires in multiple telegraph stations. The geomagnetic 
storm was most likely the result of a coronal mass ejection 
(CME) from the Sun colliding with Earth’s magnetosphere

AUGUST 1972

This was the most extreme solar particle event  
(SPE) by some measures and the most hazardous  

to human spaceflight during the Space Age,  
causing accidental detonation of numerous  

magnetic-influence sea mines. It  also saw the 
fastest CME transit time being recorded

MAY 1967

Blackout of Polar surveillance 
radars during the Cold War led the 
US military to scramble for nuclear 

war, until solar origin was confirmed

NOVEMBER 1991

This geomagnetic storm led  
to Aurorae being visible in the  

United States, as far south as over 
hot and arid Texas

MAJOR  EVENTS

H O W  I T 
WORKS TOXIC BEAUTY: THE NERIUM OLEANDER

S O N I A  S A L I

T
WO weeks after the 
death of  a 24-year-old 
girl from Kerala after 
she bit into an olean-
der, the fame of  the 
vibrant, showy flower 
seems to have declined 

drastically. Known for its 
fragrant blossoms, the ev-
ergreen shrub was termed 
‘desert rose’ in ancient 
texts and was often used in 
the cure of  cancer by the 
Romans and Arabs. How-
ever, the tragic death of  
the Kerala girl, diminished 
its popularity, causing 
even the Kerala govern-
ment to shun it from being 
used in temples along with 
offerings.

While it is known for its 

drought tolerance, and 
widely used as an orna-
mental shrub, it is also 
used as an Ayurvedic 
remedy. 

The Ayurvedic Pharma-
copoeia of  India, describ-
ing the quality, purity, and 
effectiveness, states that 
the root bark of  the olean-
der can be used to treat 
skin diseases. But to what 

extent is this safe when re-
cent incidents underline 
its toxicity?

Despite minor glorifica-
tions of  the Nerium olean-
der from people around 
the world, it is popularly 
considered ‘toxic’.

 Recent incidents have 
exposed to the world the 
deadliness of  this beauty 
that we often love to give a 
place in the corner of  our 
gardens. Researchers state 
that every part of  the 
shrub is toxic - from the 
root to the flower itself, all 
of  it. 

The poisoning can affect 
the heart, nervous system, 
intestines, stomach, eyes, 
and skin. The cut stems ex-
ude sticky latex that can 
irritate the skin.

The Nerium oleander is popularly 
considered a ‘toxic’ f lower |  PIC 
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