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3SCIENCE & TECH
Word of the day
Indispensable (Adjective): Absolutely necessary
Used in a sentence: Extracurricular activities are indispensable
parts of school education 
Suggested by: Shivshankar Bukka. 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) 

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.

Published by N. Ram at Kasturi Buildings, 859 & 860, Anna Salai, Chennai-600002 and Printed by N. Rajashekar at Plot No. 13-D, Bommasandra-Jigani Link Road, KIADB Industrial Area, Bommasandra, Anekal Taluk, Bengaluru-560099 on behalf of KASTURI & SONS LTD., Chennai-600002. Editor: Malini Parthasarathy (Responsible for selection of news under the PRB Act).

During the summer of the
year 1054, Chinese and Ja-
panese chroniclers record-
ed the apparition of a new
object in the sky. It looked
like a very bright star, so
bright it was even visible
during daytime for a couple
of weeks. Its luminosity
then slowly faded, although
the new object remained
visible to the naked eye dur-
ing the night for about two
years. Some American Indi-
ans carved the event in
stone, while a doctor from
Baghdad saw it as bad omen
and related it to the plague
epidemics that had burst in
Constantinople and Cairo.
In this epoch, people often
tried to interpret astrono-
mical events in the light of
their own history. 

A cosmic explosion
If we follow the indica-

tions left by the Chinese
chroniclers and point our
telescopes where this ob-
ject appeared to them in the
sky, there is an amazing
thing to see: the Crab Nebu-
la. It looks like a huge bomb
blast with an intricate inner
structure, and it is indeed a
blast. This is what remains
of the 1054 supernova. 

A supernova is when a gi-
ant star explodes toward
the end of its life. The ex-
plosion is so luminous it
can be as bright as a whole
galaxy! The violent blast
ejects most of the star's ma-
terial at incredible speed
and diffuses the gas in the
surrounding medium. Al-
though you won't see the
expansion of the nebula in a
single observation session
because of the distance, you
could clearly perceive it
when comparing pictures
separated by a few years. 

The blast of a supernova
disperses the chemical ele-
ments formed in the star all

around it, which makes
them available when new
stars and planets form. Ele-
ments like carbon or iron
can be formed during the
lifetime of the star through
nuclear fusion reactions in
its core, but the formation
of heavier elements re-
quires more extreme condi-
tions like those of a
supernova explosion. For
example, the lead, the gold
and the uranium found on
Earth might all have been
formed during supernovae. 

A lighthouse beyond
comparison

While most of its gas was
pushed away during the

1054 supernova, the core of
the giant star that lead to
the Crab Nebula com-
pressed dramatically. What
remains now is almost en-
tirely composed of neu-

trons, which makes it
incredibly dense. Such a
stellar remnant is called a
neutron star. At the center
of the Crab Nebula, the
neutron star has approxi-

mately the same mass as our
Sun, but just the size of a
middle-sized city! The grav-
itational force at its surface
is billions of times greater
than on Earth and we would
thus be totally crushed if we
were to approach it too
closely. 

Besides, this neutron star
rotates extremely rapidly,
with about thirty revolutions
per second, and its magnetic
field is just colossal. Two
narrow beams of radiation
are emitted from its magnet-
ic poles and rotate with the
stellar remnant, like beams
of a lighthouse sweeping the
vastness of the Universe.
One of these beams hit the
Earth at each revolution, so
the neutron star appears to
pulse thirty times per sec-
ond. Such an object is also
called a pulsar. 

Various supernovae have
been recorded in the course
of human history, either be-
longing to our Milky Way
like the Crab Nebula, or be-
longing to other galaxies. But
no supernova has ever been
observed in our Milky Way
since the invention of the tel-
escope. Astrophysicists are
eagerly waiting for such an
astounding event to happen,
and I hope that we will be
able to witness one during
our lifetime! 

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

The grand finale of a giant star

BLAST FROM THE PAST The Crab Nebula as seen by the Hubble Space
Telescope (false colours). CREDIT: NASA, ESA, J. HESTER AND A. LOLL (ARIZONA
STATE UNIVERSITY)

Jonathan Freundlich

ASTROPHYSICAL SERIES

● No clear records of the 1054 supernova have been found in Indian
and European medieval sources so far, although it must have been
visible from all the northern hemisphere.

● Supernovae were initially referred as stella nova, or new stars in
Latin.

● Typical neutron stars have radiuses of about 10 km.

● The cores of the most massive stars can become black holes
instead of neutron stars when they explode as a supernovae.

Ideas in science and tech-
nology aren’t always em-
braced immediately, even
if they are right. We saw
last week as to how it took
decades for Gregor Men-
del’s theories relating to
heredity to be appreciated.
For Nicolaus Copernicus,
it was even worse. It was
over a century before
some of his ideas were val-
idated. 

Born in Gloucester-
shire, England in 1693,
James Bradley received
his bachelor’s and mas-
ter’s degrees from Balliol
College, Oxford. It was his
uncle, Rev. James Pound, a
clergyman and amateur
astronomer, who instruct-
ed him in observational
astronomy and introduced
him to Edmond Halley.
Halley recommended Bra-
dley to the Royal Society
and as a fellow he soon
started to devote his entire
time to astronomy. 

Famous discoveries
Bradley attempted to

repeat Robert Hooke’s
measurements on the star
Gamma Draconis in 1725.
Using Samuel Molyneux’s
house as an observatory,
Bradley aimed his tele-
scope at the star, attempt-
ing to avoid any error due
to the refraction of light. It
was then that he made one
of the two discoveries that
made him famous.

To his astonishment,
Bradley observed that
Gamma Draconis shifted
south in position by 1” of
arc in three days - too large
an amount to be attributed
to parallax and also in the
wrong direction. Arguing
that the speed of light is a
constant and that the
Earth moves forward in its
orbit, he concluded that

the apparent stellar shift
was caused by the aberra-
tion of light. 

It is believed that Bra-
dley was able to come to
this conclusion following a
sail on the Thames River.
Bradley observed that
even when the direction of
the wind didn’t change,
the wind vane of the mast
shifted position according
to the varying motion of
the boat. By extending the
same reasoning, he was
able to prove a Copernican
theory - it was the first di-
rect evidence for Coperni-
cus’ assertion in the 16th
century that the Earth re-
volves around the Sun. 

Star measurement by
Bradley from 1727-32 re-

vealed to him what we now
know as nutation - slight
and uneven nodding mo-
tion of the Earth’s axis
caused by the changing di-
rection of Moon’s gravita-
tional pull. 

Known for precision
Withholding his an-

nouncement, Bradley con-
tinued making careful
confirmatory observations
for a full cycle of revolu-
tions of the Moon in its
orbit - taking nearly 18.6
years. In a paper read at
the Royal Society on Feb-
ruary 14, 1747, Bradley an-
nounced the discovery of
nutation, an achievement
that won him the Copley
Medal in 1748.

Bradley, who succeeded
Halley as Astronomer
Royal in 1742, is consid-
ered by many as the
brightest astronomer of
the 18th century. Not only
did he make two funda-
mental discoveries in as-
tronomy, he was also
among the first post-New-
tonian observational as-
tronomers who
emphasised strongly on
precision and accuracy.

The author can be reached at
ganesh.a.s@thehindu.co. in

From aberration to nutation

A.S.Ganesh

James Bradley’s discoveries were considered most vital
and fundamental in the study of astronomy 

AN EYE FOR AN I

Nutation is the slight
and uneven nodding
motion of the Earth’s
axis caused by the
changing direction of
Moon’s gravitational
pull. 

BRIGHT STAR James
Bradley. PHOTO:
WIKIMEDIA COMMONS

Cockroaches may be ugly,
they may be among the
most loathed creatures
on the planet but at least,
scientists say, they have
personality.

Researchers studying
the behaviour of the in-
sects have discovered
that far from simply be-
ing a homogenous mass
they have individual
character traits.

The discovery is un-
likely to change percep-
tions of them from
skittering vermin to de-
sirable beasts but it could
go some way to explain-
ing their evolutionary
success.

Scientists observed the
character traits as they
studied the way the “gre-
garious insect” seeks
shelter when they come
out into the open.

If they had the same
personalities they would
all behave exactly the

same when in the open
but observations have re-
vealed clear differences.

Some, those classified
as shy, keep hidden as
much as possible and
seek the safety of shelter
while the more adventur-
ous are keen to explore
their surroundings.

Researchers said: “We
have categorised the ob-
served personalities. We
call them “shy or cau-

tious” and “bold or
explorers”.

“Shy individuals are
those that spend more
time sheltered and ex-
plore less the arena or the
surroundings. Instead,
bold individuals are those
that spend most part of
the time exploring the
surroundings and spend
less time sheltered.” In a
statement summarising
their findings, published

in the journal Proceed-
ings of the Royal Society
B, the research team said:
“From studying the way
they find shelter, we show
that individuals have con-
sistent behaviour which
can differ between indi-
viduals in a group — cock-
roaches have
personalities.” Different
personalities are thought
to help the survival of the
species because by driv-
ing different behaviour it
increases the chances of
at least some surviving
when disaster strikes.
The personalities of indi-
viduals can also, the team
found, affect the beha-
viour of groups of
cockroaches.

Cockroaches used in
the tests were measured
for the speed with which
they found shelter and
the time they spent ex-
ploring and seeking out
new supplies of food. — ©
Guardian Newspapers Limited,
2015

The bold and the bashful
Different personalities of cockroaches help the survival of the species 
Lewis Smith

EXPLORER OR RECLINER PHOTO: AFP

NATURE TRAILS

WASHINGTON: It may not have been the
most opportune time to be a furry little
critter, what with all those hungry di-
nosaurs and flying reptiles hanging
around. But early mammals still man-
aged to make their mark during the
Jurassic Period.

Scientists on Thursday described
fossils unearthed in China of two
shrew-sized creatures that represent
the oldest-known tree-climbing and
burrowing mammals and show that
early mammals had claimed a variety of
ecological niches.

Agilodocodon scansorius, an omni-
vore that lived about 165 million years
ago, possessed paws with curved claws
for climbing, limb dimensions charac-
teristic of other tree-dwelling mam-
mals and flexible elbow, wrist and ankle
joints good for scrambling up trees with
agility.

Its spade-like front teeth, similar to
some New World monkeys today, al-
lowed it to chew into bark and eat tree
gum or sap.

Docofossor, a mole-like insect-eater
that lived about 160 million years ago,
boasted shovel-like paws for digging,
teeth similar to later burrowing mam-
mals that forage underground and
sprawling limbs ideal for underground

movement.
University of Chicago paleontologist

Zhe-Xi Luo called Docofossor a "dead
ringer" for today's African golden mole.

Traits in Docofossor's fingers are so
similar to that mole that the research-
ers suspect the same genes may be re-
sponsible even though the two
creatures belong to different branches
of the mammalian family tree and are
separated by 160 million years.

The earliest mammals are thought to
have appeared roughly 200 million
years ago, arriving on the scene during
the Mesozoic Era with dinosaurs ruling
the land and flying pterosaurs keeping

an eye out for a quick snack. The earli-
est-known bird did not appear until
about 150 million years ago.

"Simply put, our distant mammalian
relatives explored ecological niches
that were just as varied and interesting
as many modern mammal groups," Luo
said.

Agilodocodon and Docofossor both
belonged to a long-extinct early mam-
malian order called docodonts. Casto-
rocauda, another docodont living at
about the same time in the Jurassic
Period whose fossil was unearthed in
China in 2006, had beaver-like traits
tailored for an aquatic lifestyle. Reuters

Jurassic arboreal, burrowing mammals unearthed

FURRY FORERUNNERS Reconstructions of Agilodocodon scansorius and
Docofossor brachydactylus. PHOTOS: REUTERS

SAN JOSE, UNITED STATES: Swiss
researchers are developing
contact lenses that contain
tiny telescopes to boost vi-
sion and zoom in and out
with the wink of an eye, op-
tic specialists said Friday.

The latest advances in vi-
sion aids were discussed at
the American Association
for the Advancement of Sci-
ence annual meeting in
California.

The new contact contains
an extremely thin, reflective
telescope, which is activa-
ted by winks and embedded
inside a 1.55 millimeter-
thick lens. 

First released in 2013 and
fine-tuned since then, the
prototype was unveiled by

Eric Tremblay from the
Ecole Polytechnique Feder-
ale de Lausanne in
Switzerland.

The lenses come with
smart glasses that respond
to the wearer's winks so that
the user can switch almost
effortlessly from normal to
magnified vision and back.

The wearer winks with
the right eye to activate the
telescope, and with the left
eye to deactivate it.

"We think these lenses
hold a lot of promise for low
vision and age-related mac-
ular degeneration," a vision
disorder that affects older
people, Tremblay said.

"At this point this is still
research, but we are hopeful

it will eventually become a
real option for people with
AMD." The device magnifies
objects 2.8 times, meaning
AMD patients can read
more easily and recognize
faces and objects.

Funded by the Defense
Advanced Research Pro-
jects Agency (DARPA), the
lenses were meant to serve
as a form of bionic vision for
soldiers. 

"Small mirrors within
bounce light around, ex-
panding the perceived size
of objects and magnifying
the view, so it's like looking
through low magnification
binoculars," the researchers
said in a statement. AFP

Zoom with a wink of an eye 

The galaxy cluster SDSS
J1038+4849 is pictured in this
undated handout image taken
with the NASA/ESA Hubble
Space Telescope. As a result of
the phenomenon of
gravitational lensing, it seems
to be smiling. PHOTO: REUTERS

● In the case of this “happy face”, the
two eyes are very bright galaxies and
the misleading smile lines are actually
arcs caused by an effect known as
strong gravitational lensing.

● Galaxy clusters are the most massive
structures in the Universe and exert
such a powerful gravitational pull that
they warp the spacetime around them
and act as cosmic lenses which can
magnify, distort and bend the light
behind them.

● In this special case of gravitational
lensing, a ring — known as an Einstein
Ring — is produced from this bending
of light, a consequence of the exact
and symmetrical alignment of the
source, lens and observer and
resulting in the ring-like structure we
see here.

LOOK WHO’S
SMILING


