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3SCIENCE & TECH
Word of the day
Stave off (Verb): to prevent something from happening 
Used in a sentence: Yoga can stave off bone-related diseases
Suggested by: G.Amit Your turn! Pick a word from today’s The
Hindu in School 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 on behalf of KASTURI & SONS LTD., and Printed by S. Padmanabhan at Plot B-6 & B-7, CMDA Industrial Complex, Maraimalai Nagar, Chengleput Taluk, Kancheepuram Dist., Pin: 603209. Editor-in-Chief: N. Ravi (Editor responsible for selection of news under the PRB Act), Editor: Malini Parthasarathy

We are all made of the same
building blocks: particles
such as protons, neutrons
and electrons. All the mat-
ter we can see is made of
these particles. But what if
they were only a small por-
tion of all the matter in the
Universe? What if there
were other forms of matter?
As strange as it may seem,
the current model describ-
ing the Universe assumes
the existence of an unseen
type of matter.

Cosmic whirling dances
Gravity is the invisible

bound that makes apples
fall towards the ground and
satellites like the Moon or-
bit around the Earth instead
of flying away. The Moon is
indeed always falling to-
wards us, but its velocity
makes it drift sideways and
circle instead of falling
straight down. It will always
continue to circle and its ve-

locity is set by the mass of
the Earth and by the dis-
tance between the two ce-
lestial bodies. If the Earth
was more massive, the
Moon would spin faster
around us! 

On bigger scales, galaxies
are also held by gravity. Gal-
axies often look like magnif-
icent whirlpools, in which
billions of stars and huge
amounts of gas orbit around
a central black hole. As for
the Moon, the speed at
which these stars rotate
should be set by the mass of
the galaxy and by the dis-
tance from its center. The
more massive a galaxy is,
the faster its stars rotate. 

Some mass is missing!
But stars actually orbit

faster than they should, as if
galaxies were much more
massive than observations
suggest. Could there be
some matter we can't see? Is
our theory of gravitation
wrong? The easiest answer
is to assume that there is
some additional invisible
matter in all galaxies: dark
matter. This assumption is
not necessarily strange, as
our perception of the Uni-
verse is always limited: for
example, our eyes can't see

ultraviolet or infrared light,
although we know it exists.

The current model de-
scribing the Universe used

by most astrophysicists as-
sumes the existence of a
dark matter that is funda-
mentally different from all

other types of matter. It
wouldn't be made of pro-
tons, neutrons and elec-
trons as we are. Indeed, the

amount of
ordinary
matter was
set once and
for all at the
beginning of
our Universe,
and it can't
account
for the
large
amount
of dark matter that is need-
ed to explain the velocities
of stars in galaxies. There
should be more than five

times more
dark matter
than ordinary
matter! 

In search for
dark matter

Uncovering
dark
matter
is one
of the

big challenges of physics to-
day. But as dark matter
shouldn't emit or absorb
any light, nor interact much

with ordinary matter, it
should be totally invisible
and almost impossible to
detect directly. Hundreds of
dark matter particles may
be just crossing your body
right now, without you not-
icing anything! We can just
observe its gravitational in-
fluence on the visible mat-
ter at large scales, or hope to
detect compatible new par-
ticles in colliders such as the
ones at CERN, in Switzer-
land. Much is expected from
particle colliders in the next
few years. 

It might also be possible
to explain the velocities of
stars in galaxies without
dark matter. That would re-
quire to change our models
drastically! Notably, we
would have to change our
conception of gravitation it-
self. Dark matter is still one
of the great mysteries of the
Universe, but the next few
years might be crucial for
our understanding of it.
Stay tuned! 

(Jonathan Freundlich is a
PhD student at the Paris
Observatory, in France,
working on star formation
and galaxy evolution. The
author can be reached at jo-
nathan.freun-
dlich@obspm.fr)

The dark side of the Universe

STILL IN THE DARK The Whirlpool Galaxy is a typical spiral galaxy with stars
and gas rotating around its center. CREDITS: NASA/HUBBLE

Did you know?
● The Swiss astronomer Fritz Zwicky first

used the term “dark matter” in the 1930s
to explain the velocities inside a cluster
of galaxies and the apparent missing
mass, but the idea became much more
popular in the 1970s with U.S. astronomer
Vera Rubin and her observations of the
velocities of stars in galaxies.

● The Israeli physicist Mordehai Milgrom
proposed a serious alternative theory to
dark matter in 1983, which modifies
Newton's law of gravitation.

● Collisions of highly energetic particles can
sometimes produce new types of
particles. The Large Hadron Collider
(LHC) at CERN is the largest and most
powerful particle collider in the world.

ASTROPHYSICAL SERIES

Jonathan Freundlich

Dark matter:
the known
and the
unknown

We are staying with cones
this time around as well.
But from inverted cones
that are used to hold and eat
ice creams, we are moving
on to those that are used in
the festive period of Christ-
mas and New Year: the
Christmas tree. An integral
part of the festivities, hav-
ing a Christmas tree and
decorating it is now done by
many people, irrespective
of the religion they follow. 

The lighting used, as you
might have noticed, is key to
the decorations. Tradition-
ally, wax candles were used
since the 17th century to
decorate the tree. The prob-
lem, however, is obvious.
The danger of dried wood
catching fire was imminent,
which meant that people of-
ten had to huddle around
their trees when the candles
were lit, with emergency
buckets of sand and water
to douse the fire if it came to
that. 

Edison’s lamps
And then, Thomas Edi-

son perfected his incandes-
cent lamps. When he strung
together a number of these
incandescent bulbs and
used it on his Menlo Park
laboratory compound in
1880, he was not only ad-
vertising his work, but also
laying a precursor to the
modern Christmas lights. 

The man who is credited
as the first to use these
lights for a Christmas tree is
Edward H. Johnson. John-
son, who was responsible
for initially hiring Edison,
worked hard with Edison’s
Illumination Company and
eventually became a com-
pany vice president. 

Staying in a section of
New York City that was
among the first to be wired
for electricity, Johnson
used 80 small red, blue and
white electrical lamps
strung together with a sin-
gle power cord to light the

Christmas tree in his home.
A reporter named Croffut,
who happened to visit
Johnson, wrote a glowing
report in the Detroit Post
and Tribune that was filled
with superlatives highlight-
ing exactly what he had
seen. From December 22,
1882, the Christmas tree
was literally seen in a new
light. 

With people still remain-
ing sceptical about the us-
age of electricity indoors,
the idea surely didn’t catch
fire immediately. Even after
American President Grover
Cleveland had employed
multi-coloured electric
lights for the family’s White
House tree, it remained a
fad for the rich, owing to its
high prices, even when
rented. 

Sets shop
The credit for popularis-

ing Christmas lights gener-
ally goes to Albert Sadacca.
Legend has it that as a teen-
ager Sadacca was influenced
by reading an account of a
bad fire caused by a candle-
lit tree bursting into flames.

Hailing from a family that
sold ornamental novelties,
he set up a business to sell
coloured Christmas lights. 

With the public’s trust in
electricity improving, and
mass production of lamps
reducing the rates, Sadac-
ca’s timing was perfect,
which meant that sales im-
proved drastically. By 1925,
Sadacca’s company pro-
posed that a number of
companies selling Christ-
mas lights come together,
forming a consortium
called the NOMA Electric
Corporation. Even though
NOMA no longer exists, it
was the world leader in
Christmas-light industry
for over four decades. 

Christmas lights these

days either employ incan-
descent lamps or LED
lights, which is growing in
popularity. While most of
the initial models came in
series connection, wherein
the failure of one lamp
meant that the entire light-
ing failed, models these
days are available both in
series and parallel connec-
tions. 

Lights on, celebrate! 

NOW A FAD Christmas lights these days either employ incandescent lamps or
LED lights. PHOTO: AFP

A.S.Ganesh

Question: What is the full form of NOMA? Send
your answers to ganesh.a.s@thehindu.co.in with
your name, class, school and location. [Subject:
eye] 
Last week’s answer: Four different claims to
the ice cream cone were mentioned in last
week’s article. Prashanth Bunage from
Karnataka Public School, Bidar was among the
first to get it correct. Congratulations!

AN EYE FOR AN I

Shedding light on Christmas
decoration lights

NEW YORK: When astronauts
at the International Space
Station (ISS) asked people
on Earth to send them a
spanner, it took just a click
of the mouse to "email" the
hardware to them,
literally. 

The ISS commander
Barry Wilmore needed a
wrench. The California-

based company Made In
Space that designed the 3D
printer aboard the ISS de-
cided to create instructions
for them on Earth and
emailed it to them. 

Previously, if an astro-
naut needed a specific tool
it would have to be flown up
on the next mission to the
ISS which could take

months, media reports
said.  This was the first time
hardware was developed
using the 3D printer al-
ready with the ISS astro-
nauts using instructions
sent in the email. 

Earlier, the 3D printer at
the ISS created the first
printed object in space - a
part of the printer itself -

paving the way for future
long-term space
expeditions. 

NASA controllers from
Earth sent the command to
the printer to make the first
printed part: a faceplate of
the casing.  This demon-
strated that the printer can
make replacement parts
for itself.  IANS

When NASA 'emailed' a spanner to ISS 

WASHINGTON: A new study by
researchers from the Uni-
versity of Missouri and the
Virginia Tech suggests that

the bacteria involved in the
decay of ancient organisms
also play a key role in the
preservation of fossil. 

The team studied a fossil-
ised animal from the Ediac-
aran Period called
Conotubus that lived over
540 million years ago. 

Earlier theories on fossil
formation focused on pas-
sive processes, where nor-
mal decay is stopped by
sealing off the sediments
where the animal is buried. 

Decay helps feed the
process

"Our team is instead de-
tailing a scenario where the
actual decay helped 'feed'
the process turning the or-
ganisms into fossils - in this
case, the decay of the orga-
nisms played an active role
in creating fossils," ex-
plained James Schiffbauer,
assistant professor of geo-
logical sciences at the Uni-
versity of Missouri and lead

author.  "Most of the ani-
mals that had once lived on
the earth - with estimates
eclipsing 10 billion species
were never preserved in the
fossil record. But we now
have a spectacular view of a
tinier fraction of soft-bod-
ied animals," pointed out
Shuhai Xiao, professor of
geobiology at Virginia Tech. 

The decay of the orga-
nisms played an active role
in creating fossils, showed
the study. IANS

New clues about fossil formation found 


