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3SCIENCE & TECH
Word of the day
Drubbing (noun): Total defeat
Used in a sentence: The captain changed the batting order to avoid a
drubbing
Suggested by: Shreyas.C.Patil. 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.
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Having completed 2014 by
chewing the facts about chewing
gums, we will be beginning 2015
with the unknown. Not quite the
wilderness of the entirely un-
known, but something whose
name has become synonymous
with ‘X’, the alphabet we associ-
ate with unknowns.

William Conrad Roentgen
was born on March 27, 1845 in
Germany - the only child of a
cloth merchant. Except for a
love of nature, open country and
forests, Roentgen showed no
special aptitude while he was at
a boarding school. 

He was even mistakenly ex-
pelled from a technical school he
had enrolled himself into, for
having drawn a caricature of one
of the teachers - a caricature that
was in fact produced by some
other student. He went on to
study physics, completed his
PhD and rose the academic lad-
der, from being a lecturer to the
Chair of Physics in the Universi-
ty of Giessen. 

Discovery of a new ray
None of these, however, were

going to define Roentgen. It was
November 8, 1895, when he in-
advertently stumbled upon his
greatest find. Roentgen was con-
ducting experiments with
Crookes tube in his laboratory.
His experiment included evac-
uating a glass bulb and filling it
with a special gas, which on the
passage of a high-voltage cur-
rent produced a fluorescent
glow.

What Roentgen noticed on
that day was that even when the
tube was heavily shielded with a
black cardboard, a green col-
oured fluorescent light could be
seen coming from a screen set-
ting that was about 10 feet from
the tube. Roentgen rightly con-
cluded that he was dealing with a
new kind of ray, which he called
X-ray, as the alphabet is used in
mathematics to indicate the un-
known quantity.

Iconic first image
In order to confirm his discov-

ery, Roentgen made an X-ray
image of his wife Bertha’s hand.
The image clearly showed the
bones of her hand along with the
ring on one of her fingers. It re-
mains an iconic image, which

confirmed the existence of
X-rays.

On this day in 1896, Austrian
newspaper Wiener Presse re-
ported the discovery of a new
kind of radiation. Part of the
electromagnetic spectrum, X-
rays are invisible to the human
eye. And unlike any part of the
visible spectrum, they can pene-
trate solid matter, allowing pic-
tures of the inside of objects
possible.

Even though it was suggested
that the rays be named after
Roentgen, X-rays had got stuck
by then in the people’s minds.
The discovery, however, won
Roentgen the Nobel Prize in
Physics in 1901.

Harmful too
The mystery surrounding the

radiation, and the unknowing-
ness about it, quickly vanished
as people poured hours studying

it. It is now known that X-rays
are in equal measures helpful
and harmful.

Doctors now examine the in-
sides of a patient’s body without
surgery using X-ray machines.
Examining insides of packages
in the airport for safety is also
conducted with the help of
these. X-rays also come in handy
in observatories that explore
outer space by detecting radi-
ations from objects. It is, howev-
er, well known that exposure to a
large amount of these radiations
can damage the health of those
involved. 

Press X for the unknown
A.S.Ganesh

● Part of the electromagnetic spectrum, X-rays are
invisible to the human eye. And unlike any part of
the visible spectrum, they can penetrate solid
matter, allowing pictures of the inside of objects
possible.

Question: William Roentgen won the Nobel Prize in
Physics in 1901. Can you name the first winner of the
Nobel Prize in Physics? Send your answers to
ganesh.a.s@thehindu.co.in with your name, class, school
and location. [subject: eye]

AN EYE FOR AN I

(Above) The X-ray
image by Roentgen
of his wife
Bertha’s hand.
CREDIT: WELLCOME
LIBRARY AND AFP

The Orion Constellation is one
of the easiest constellations to
identify in the winter night sky,
because of three aligned stars
that constitute Orion's belt. It
represents a giant hunter with
broad chest and strong feet
from Ancient Greek mythology,
whom the gods placed amongst
the stars at his death. 

A colourful cloud
Below Orion's belt is an align-

ment of stars that could repre-
sent his sword sheath. This is
where one of the most magnif-
icent astronomical objects lies:
the Orion Nebula. It can be vis-
ible to the naked eye or with
binoculars as a faint red glow,
but one need a powerful tele-
scope such as the Hubble Space
Telescope to uncover its inner
structure and beauty. 

Yet beware that astrophysical
images usually use false colours
and do not necessarily show
what our eyes would see! Such
images are indeed obtained
from combinations of black and
white pictures taken with dif-
ferent filters. For example, ul-
traviolet light is often displayed
in blue, so we can visualize its
distribution in space, which is
something we wouldn't be able
to see directly with our limited
sight. 

Each filter and each colour
tells us something about the
contents of the objects we ob-
serve, in the same way that you
can guess the composition of a
fruit juice from its colour. In the
Orion Nebula, young stars emit
ultraviolet light, while the sur-
rounding gas glows red. The
combination of both colours
can result in purple strokes in
the images, while denser re-
gions occasionally obscure this
background and appear as dark
foreground clouds. Green shad-
es indicate the presence of ox-
ygen atoms. 

Born in turmoil
The Orion Nebula is the near-

est region of massive star for-
mation to Earth: it is only about
1,300 light-years away from us,
which is a very small distance

when compared to the total size
of the Milky Way. Thousands of
stars of various sizes and ages
are visible in the sharpest imag-
es of this nebula. These stars are
embedded in a giant cloud of gas
and dust, from which even more
stars are being born. 

New stars form in the densest
regions, where gravity pulls gas
particles together. There, den-
sity and temperature can be so
high that atoms start to merge
through powerful and incred-
ibly luminous nuclear fusion re-
actions. These reactions are the
ones that make stars shine, and
young stars are particularly vig-
orous. They emit highly ener-
getic ultraviolet light and
generate strong winds that blow
away their surroundings. At the

center of the Orion Nebula lies a
group of four very bright young
stars, named the Trapezium.
Each of these stars is thousands
of times brighter than our Sun
and the winds they generate
carve a huge oval cavity in the
nebula and thus disturb the
growth of hundreds of smaller
stars! 

The Orion Nebula is a very
active and turbulent region,
with flows of gas in different
directions, sometimes colliding,
areas denser than others, and
streams of particles and light
unleashed by the numerous

stars. It hosts all stages of star
formation, from the dense gas
clouds where new stars are
forming to the massive young
stars at its center. 

Try spotting
Would you be able to spot

Orion in the sky during the next
winter months and to see the
faint red glow of the Orion Neb-
ula? 

(Jonathan Freundlich is a
PhD student at the Paris Ob-
servatory, in France, working
on star formation and galaxy
evolution)

The Orion Nebula is the nearest region of massive star formation to Earth:
just 1,300 light-years away

Jonathan Freundlich

● The names of many Western constellations are
inspired by Ancient Greek mythology.

● In Hindu Vedic astronomy, the Orion
Constellation is seen as a deer (Mriga).

● The word nebula comes from Latin, so its plural
is nebulae. It originally means a small cloud,
because this is how it looks like at first sight.

● Our Solar System and the Orion Nebula are
located on the same spiral arm of the Milky
Way, which was appropriately named the Orion
Arm.

The Orion Nebula as seen by the Hubble
Space Telescope. PHOTO: NASA,ESA, M.
ROBBERTO (SPACE TELESCOPE SCIENCE
INSTITUTE/ESA) AND THE HUBBLE SPACE
TELESCOPE ORION TREASURY PROJECT TEAM.
(Left) The Orion Constellation. 
CREDIT: JOHAN MEURIS/STELLARIUM

ASTROPHYSICAL SERIES

A nursery for stars

● The US space agency is
planning to test inflatable
spacecraft technology for
future missions to Red
Planet. 

● NASA scientists are
considering to use a blow-
up heat shield which
resembles stacking ring of
doughnuts that young
children play with.

● The engineers believe a
lightweight, inflatable heat
shield could be deployed to
slow the craft to enter a
Martian atmosphere much
thinner than Earth's.

● The rings would be filled
with nitrogen and covered with a thermal blanket.

● Once deployed for landing, the rings would sit on top of the
spacecraft, resembling a giant mushroom. 

● The test is planned for 2016. 

NEW INFLATABLE TECHNOLOGY Engineers check out the Inflatable Reentry
Vehicle Experiment (IRVE-3) following the complete inflation system at
NASA’s Langley Research Center in Hampton, Virginia. (Below)
Inflatable structure of a Hypersonic Inflatable Aerodynamic Decelerator.
PHOTOS: AP

Inspired by toy design! 

The creature standing rath-
er unsteadily in a zoology
museum in London is
among the rarest in the
world, and frankly she's not
looking her best. 

The quagga in the Grant
Museum, part of University
College London, is one of
only seven remaining quag-
ga skeletons anywhere, a
cousin of the zebra which
became extinct in 1883. The
museum itself is a rare sur-
vivor, the last of what were
once many university zool-
ogy museums in the capital. 

Quaggas looked like ze-
bras: half stripey, half plain
brown. Once plentiful on
the South African plains,
quaggas were hunted both
for their unusual skins and
by stock keepers to reduce
competition for food. Lon-
don Zoo once had one, but it
was only realised that the
animal was extinct when
the quagga in Amsterdam
died on 12 August 1883. The
zoo sent out hunters to

bring back a new one and
found there were none. 

The bones came into the
Grant collection in the late
19th century, and the skele-
ton was mounted - the only
mounted specimen in the
UK - by museum techni-
cians in 1911, but not very
well. The bones were bolted
onto a hand-forged iron
frame, in some places by
driving screws straight
through fragile bones.
Something unpleasantly

treacle-like has oozed out
around the breast bones. 

Even the most eagle-eyed
visitors rarely spot that all
the bones of the neck were
actually mounted upside
down, but many do notice
that she only has three legs:
the museum in the Rocke-
feller Building in University
Street is still a teaching col-
lection, and at some point
the missing leg was loaned
and never returned. 

Where’s the fourth leg

"The files are full of co-
pies of letters from my pred-
ecessors saying: 'Have you
by any chance got our quag-
ga leg and if so can we have it
back?'" museum manager
Jack Ashby said. 

It took a very long time
for the museum to realise
what a treasure it had; there
are many oddities in a col-
lection which only three
years ago discovered it had
half a dodo in a drawer, filed
as a crocodile. 

Fundraising appeal
The museum's scientists

take a dim view of a contro-
versial selective breeding
project in South Africa to
recreate an animal which
looks like a quagga , but have
launched the Bone Idol fun-
draising appeal to restore
their own specimen, along
with 38 other historic skele-
tons in the collection, in-
cluding the spectacular
skull and antlers of another
extinct animal, the giant

Irish deer, which a group of
academics bought straight
off a pub wall in Ireland. 

Her bones will be careful-
ly dismantled, cleaned - the
old technique of rotting off
the meat by steeping skele-
tons in a giant tank in the
university attics is no longer
favoured, much to the relief
of staff - and remounted on
an anatomically correct
support that should pre-
serve her forever. Mean-
while the search for her
fourth leg goes on. — © Guardi-
an Newspapers Limited, 2015

Quagga still on three legs
Skeleton of zebra's extinct cousin at Grant Museum of Zoology, London will undergo facelift 
Maev Kennedy

● Quaggas looked
like zebras: half
stripey, half plain
brown.

● Once plentiful on
the South African
plains, quaggas
were hunted both
for their unusual
skins and by stock
keepers to reduce
competition for
food.

A quagga became extinct in 1883. 
PHOTO: WIKIMEDIA COMMONS

LOS ANGELES: The Dawn
spacecraft has entered an
approach phase in which it
will continue to close in on
Ceres, a dwarf planet never
visited before, NASA has
said. 

On the far side of the
sun, the spacecraft is clos-
ing in on Ceres, using its
advanced ion propulsion
system to match solar or-
bits with the dwarf planet. 

The interplanetary ex-
plorer is currently

640,000 km from Ceres,
approaching the asteroid
at around 725 km per hour. 

Dawn's arrival at Ceres
orbit, which is scheduled
for March 6, 2015, will
mark the first time that a
spacecraft has ever orbited
two solar system targets. 

The spacecraft,
launched in 2007, previ-
ously explored the Vesta
for more than a year, from
2011 to 2012, capturing de-
tailed images and data

about that celestial body. 
"Orbiting both Vesta

and Ceres would be truly
impossible with conven-
tional propulsion. Thanks
to ion propulsion, we're
about to make history as
the first spaceship ever to
orbit two unexplored alien
worlds," Xinhua quoted
Marc Rayman, Dawn's
chief engineer and mission
director, said in a state-
ment. 

Ceres, with an average

diameter of 950 km, is the
largest object in the main
asteroid belt between
Mars and Jupiter. Ceres is
of great interest to astron-
omers and scientists, who
believe that the small
dwarf planet may also be a
large water reservoir in the
inner solar system aside
from the Earth. However,
scientists are unsure how
much of that water is ac-
tually liquid. IANS

Dawns inches
closer to

Ceres


