
If the end of the World War II
signalled that modern conflicts
were going to be dictated by
how well either side controlled
the skies, it was because aerial
bombers had performed a piv-
otal role in the outcome of the
war. The end of World War I,
however, had something else to
offer. Something that wasn’t
necessarily a fallout of the war
that was about to end.

Worst in history
Early in March 1918, the first

reported case of Spanish influ-
enza was recorded. Many be-
lieve that it may have been
circulating for years around the
world before going on to be-
come a pandemic in 1918. It
spread rapidly in 1918 and the
resulting worldwide epidemic
claimed the lives of more people
than the World War I, thereby
making it the worst in history. 

It started out like any other
flu. Initially called the “three
day fever”, high fever and in-
tense chills followed cough and
headache. Soon though, people
realised that the Spanish flu was
turning out to be deadly and the
symptoms were also unique. 

Victim’s cheeks were marked
with deep brown spots and a
bloody fluid severely congested
the lungs. As circulating blood
could not get oxygenated, their

faces then gradually turned
blue, starting at the ears. The
struggle for fresh air led to suf-
focation and in a matter of
hours ultimately resulted in the
victim’s death.

There is no concrete number,
but estimated range falls be-
tween 20 to 100 million deaths
due to this flu - one in almost
every 20 people living during
that age. Almost every country
in the world was affected and
even though the war was not
directly linked, movement of
troops definitely had a hand in
its spread. 

While human beings develop
immunity towards seasonal flu,
there is little or no human im-
munity in the case of pandemic
flu. What made the Spanish flu
even more peculiar was the fact
that it affected and proved
deadly among the young and
healthy and not the weak and
old - over half the flu deaths
were in the 20 to 40 age bracket.
One hypothesis is that in an at-
tempt to get to the virus, their
immune system overreacted,
thereby destroying their lungs. 

Millions perish
After playing itself out over

time, it subsided… only to re-
emerge in a more deadly form.
People reportedly dropped dead
on the streets and the toll kept
mounting. Even though the war
still dominated the news, it was

clear by now that the virus was
creating more havoc. 

The flu was nicknamed Span-
ish flu as cases were reported
freely in neutral Spain, unlike
other countries that were min-
imising the instances through
their wartime censors. The ex-
act geographic origin of the dis-
ease therefore still remains
unknown. 

For more than 80 years after
the flu disappeared, it contin-
ued to be a mystery. It was only
in the previous decade (October
2005) that the entire sequence
of the 1918 flu virus - now
known as H1N1 - was isolated,
decoded and replicated. 

It was discovered that H1N1
arose from an avian strain, that
is, a virus affecting birds. Fur-
ther research suggested that the
virus had developed the ability
to jump to humans, and the
swiftness with which they
spread was attributed to the vi-
rus’s structure. Bonding effec-
tively with human cells and
infecting cells deep within the
lungs made them especially
deadly. 

Scientists continue to study
the influenza to this day, as they
search for solutions to unan-
swered questions. Even as a vi-
rus mutates, studies like these
would enable us to be better
prepared to tackle the situation
- if confronted with a similar
outbreak.

Virus that shook the world
The Great War was about to end… but more deaths were to come
A.S.Ganesh
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They lurk in dark corners,
feed off crumbs, and obey
the commands of humans.
Years in the making, and a
contender for the most re-
volting creation to emerge
from a laboratory, the robo-
roach has arrived.

Built by engineers in Tex-
as, the robotic insect fuses a
live cockroach with a minia-
ture computer that is wired
into the animal’s nervous
system. At the push of a but-
ton, a human operator can
control the beast. Or at least
which way it scuttles.

Hong Liang, who led the
research at Texas A&M Uni-
versity, said the controlla-
ble insect could carry tiny
video cameras, micro-
phones and other sensors.
With those on board, it
could gather information
from places where humans
would rather not be: col-
lapsed buildings, broken
sewers, and the kitchens in

student house shares.

How they do it
The U.S. team made

tiny backpacks
for the cock-
roaches
and stuck
them on
with
paint.
Normal
glue did
not at-
tach to the
insects’
waxy backs.
Each backpack
contained a com-
puter chip that could send
signals down a pair of fine
wires into nerves that con-
trolled legs on either side of
the cockroach. With a re-
chargeable lithium battery
to power the device, the to-
tal weight of the backpack
was less than 3g.

In a series of demonstra-
tions, the scientists showed
how they remotely con-

trolled the direction in
which the cockroach walked
by stimulating nerves on ei-

ther side of its body.
When cock-

roaches walk,
the three

legs on
each side
move in
time
with
each

other.
But the

electrical
pulses dis-

rupt this, mak-
ing the middle leg

fall out of step with the oth-
ers. The result is that a pulse
to the left makes the cock-
roach turn left, and vice
versa.

Far from perfect
The system is far from

perfect. In tests when ro-
botic roaches were held on
little leashes, the insects
could be steered about 70%

of the time. But when the
insects were left to roam
free, the remote control
worked only 60% of the
time. To make them turn
could take a jabs of the but-
ton. 

Ethical issues
Sethu Vijayakumar, di-

rector of the Institute of

Perception, Action and Be-
haviour at the University of
Edinburgh, has reservations
about the work though. “As
much as the technology is
interesting, there are a lot of
ethical issues before we go
down that line, even with
cockroaches,” he said. — ©
Guardian Newspapers Limited,
2015

Ian Sample

The robo-roach has arrived
Texas engineers have attached a
miniature computer to the nervous
system of live cockroaches to gather
video information in places such as
broken sewers 

The scientists showed how they remotely controlled the
direction in which the cockroach walked by stimulating
nerves on either side of its body. When cockroaches
walk, the three legs on each side move in time with
each other. But the electrical pulses disrupt this,
making the middle leg fall out of step with the others.
The result is that a pulse to the left makes the
cockroach turn left, and vice versa.
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SCIENCE & TECH
Word of the day
Embroil (Verb): bring into a state of confusion or disorder
Used in a sentence: India’s Daughter documentary has been embroiled in
a row
Suggested by Sandeep Dwivedi. Your turn! Pick a word from today’s The
Hindu in School, the meaning of which you do not know and send it to us at
school@thehindu.co.in (Subject: Word of the day) 

Black holes are among the most
fascinating objects in the Uni-
verse. How would a journey to-
wards a black hole look like?

The escape velocity
When you throw a ball up in

the air, it always falls back down
to the ground because of the
Earth's gravitational attraction.
If you throw the ball harder, it
will get higher but will still fall
down afterwards. The ball can't
easily escape the Earth's gravity! 

If you could throw the ball at
an extremely high speed though,
it would escape the Earth's grav-
itational attraction and contin-
ue its journey into outer space.
The velocity required for that is
called the escape velocity, and it
is about 11 kilometers per sec-
ond at the surface of the Earth.
This is the speed space rockets
have to reach in order to liber-
ate themselves from the Earth's
gravitational influence, and it
requires a lot of energy. Have
you ever seen how impressive
rocket launches look? 

If the Earth was more mas-
sive, its gravitational attraction
would be stronger, your ball
wouldn't go as high as usual, and
it would require more energy to
send something into outer
space: the escape velocity would
be higher and hence more diffi-
cult to reach. For extremely
massive objects, the escape ve-
locity could even be impossible
to reach! 

A black hole is an object which
is so massive and so compact
that its escape velocity is greater
than the speed of light: as noth-
ing can move faster than the
speed of light, nothing can get
out of a black hole. Even light.
Any light emitted inside the
black hole is dragged back by its
strong gravitational attraction
and thus never reaches observ-

ers situated outside. A black hole
looks black because there is sim-
ply no light coming out of it. 

A journey into a black hole
A black hole is like a huge

maelstrom that attracts the sur-
rounding matter, so moving to-

wards it would be a bit like
swimming towards a huge wa-
terfall. Gravity would pull you
towards the black hole as the
water flow would towards the
fall. If you are far away, you can
still swim back and get away. But
as you get nearer, the current

gets faster and faster, up to a
point where there is no turning
back anymore: you are doomed
to fall with the flow. For a black
hole, this point of no return is
called the event horizon and this
is where the escape velocity is
equal to the speed of light. But
although crossing the event ho-
rizon of a black hole would mark
a turning point in your life, as
you wouldn't be able to travel
back anymore nor communicate
with the outside world, you
wouldn't necessarily notice any-
thing special on the moment as
you would still seem to fall to-
wards an endless black pit. 

But what is exactly inside a
black hole? There are many
speculations about it, but no
decisive answers yet: as no light
ever comes out, we can't see any-
thing beyond the event horizon.
Are black holes gateways to dif-
ferent places or even different
universes? Is all their mass con-
centrated in a single point in
space? Or are they just extreme
astrophysical objects denser
than neutron stars? All of these
are open questions, as we still
lack a unified model to describe
the inside of black holes. 

Nevertheless, it is possible to
observe how gravity affects stars
and gas around them, and this is
how we know they do exist.
There is notably a supermassive
black hole at the center of our
Milky Way, as in most other gal-
axies. It is named Sagittarius A*
(to be pronounced “Sagittarius
A-star”) and should weigh as
much as four million suns. As in
a whirlpool, stars orbit extreme-
ly fast around it, in an irresist-
ible cosmic dance! 

(Jonathan Freundlich is a
PhD student at the Paris Observ-
atory, in France, working on star
formation and galaxy evolution.
He can be reached at
jonathan.freundlich@obspm.fr)

An irresistible attraction
There is something fascinating about Black holes. Perhaps it is their 
strong gravitational pull and elusiveness 
Jonathan Freundlich

IN THE DARK A computer generated image of a black hole
showing the visual distortions it would cause if you were to
approach it. CREDIT: ALAIN RIAZUELO, IAP/UPMC/CNRS. 

● The contracting core of a very big star can
become a black hole during its explosion as a
supernova, but our Sun will never turn into a
black hole because it is far from massive enough.

● Gravity around a black hole is so strong it would
stretch you and tear you apart as you get closer.

● A black hole disrupts the structure of space-time
itself, which would cause unusual visual
distortions when you approach it.

● Time flows differently near the event horizon of
a black hole: you would age much slower there
than on Earth, and a few minutes spent there
could mean years on Earth if you come back.

ASTROPHYSICAL SERIES

 A NASA spacecraft named
Dawn is making space ex-
ploration history. It is the
first spacecraft to orbit two
different solar system
targets. 

Plenty of spacecraft have
flown by two or more plane-
ts or moons during their
missions. But orbiting
something is a lot harder.
The spacecraft has to put
itself into “reverse” using
its thrusters and lots of fuel
in order to be captured by
the gravity of a planet and
go into orbit. Otherwise, it
would just fly right on by.
And to leave orbit, it would
have to pull itself out of the
gravitational field using
even more fuel, like haul-
ing itself up out of a deep
hole.   

You can’t really put that

much rocket fuel on a
spacecraft. It would be too
heavy and expensive to
launch. But Dawn works
very differently. Dawn uses
electricity to propel itself.
Its ion propulsion technol-
ogy shoots charged atoms,
called ions, out of a small
engine at super high speed.
The electrical energy
comes from solar panels
and the atoms are from a
gas called xenon.  

This technology has al-
lowed Dawn to make its
historic journey to the aste-
roid belt, first orbiting and
studying the asteroid Vesta,
then leaving that orbit,
travelling another 900 mil-
lion miles and going into
orbit around dwarf planet
Ceres. Dawn is also the first
spacecraft to visit a dwarf
planet. The ion engine has
enabled Dawn to spiral into

the “gravity well” of one
body, spiral back out, and
have enough fuel left to go
and do it all over again (al-
though Dawn will not be
leaving Ceres orbit).  

Ion propulsion uses
much less fuel than other
means of space travel hu-
mans have tried. Therefore,
the spacecraft is light
enough to launch, but still
has the power to make big
changes to its course. The
only real drawback is that it
can’t accelerate very fast. In
fact, it would take four
whole days for Dawn to go
from 0 to 60 miles per
hour! 

But once it gets going, it
really gets going! By keep-
ing these ion-powered en-
gines thrusting for a long
time, Dawn can do things
no other craft has done! 

A two-for-one space first
Alex H. Kasprak

These two views of Ceres were seen
by NASA's Dawn spacecraft on February12,
2015, from a distance of about 52,000 miles
as the dwarf planet rotated. CREDIT: NASA/
JPL-CALTECH/UCLA/MPS/DLR/IDA.  

Visit NASA’s Space Place to learn more about ion
thrusters at http://spaceplace.nasa.gov/ion-
balloons.  
Learn more about the Dawn mission at http://
dawn.jpl.nasa.gov/

PARIS: One of Thomas Edi-
son's little-known ambi-
tions was to build a device
to hear the voices of the
dead, according to a nearly
lost chapter of the inven-
tor's memoirs which is be-
ing republished in France
this week.

The American, who de-
veloped the phonograph
wanted to create a sort of
"spirit phone" that record-
ed the utterances of de-
parted souls.

Edison (1847-1931) de-
tailed his efforts and they
were published posthu-
mously in 1948 as the final
chapter of his "Diary and
Sundry Observations".

The chapter shows how
Edison tried in late 1870 to
find a basis for his "spirit
phone" invention by ampli-
fying the sound from his
phonographs, the precur-
sor of gramophones and re-
cord players.

He even made a pact
with an engineer working

with him, William Walter
Dinwiddie, that the first
who died would "would try
to send a message to the
survivor from beyond,"
Baudouin said.

Edison believed not only
that ghosts existed but also
that they were very
talkative.

He "imagined being able
to record the voice of an-
other being, to be able to
make audible that which
isn't -- the voice of the
dead", Badouin said. AFP

WHAT IF WE COULD TALK TO THE DEAD One of
Thomas Edison's little-known ambitions was to
build a device to hear the voices of the dead,
according to a nearly lost chapter of the inventor's
memoirs which is being republished in France.
PHOTO: AFP

Edison's 'lost' idea: a
spirit phone

The book talks
about how Edison
tried in late 1870
to find a basis for
his "spirit phone"
invention by
amplifying the
sound from his
phonographs, the
precursor of
gramophones and
record players. 

Liberate: free/ release

Doomed: destined

Speculation: assumption

Irresistible: appealing

Haul: dragging

Scuttle:
to cut or open a hole

Memoir: An account of
the personal experiences
of an author

Pandemic: disease
prevalent over the world

Mutate: change in form
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Disclaimer: Readers are requested to verify &
make appropriate enquiries to satisfy
themselves about the veracity of an adver-
tisement before responding to any published in
this newspaper. Kasturi & Sons Limited, the
Publisher & Owner of this newspaper, does not
vouch for the authenticity of any advertisement
or advertiser or for any of the advertiser’s pro-
ducts and/or services. In no event can the
Owner, Publisher, Printer, Editor, Director/s,
Employees of this newspaper/company be held
responsible/liable in any manner whatsoever for
any claims and/or damages for advertisements
in this newspaper.


