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4 SIGNPOST
Page Scan
Where were the mummy portraits excavated from? Send the correct
answer to school@thehindu.co.in [Subject: Page Scan]. Do mention
your name, class, school and city. Monday’s answer: Moladok. M.Akhil
Nilavan, class VI, Sri Sankara Vidyalayaa, Karur was among those who
got it right. Congrats! 

Send your feedback with your Class, name, 
school and address to school@thehindu.co.in or 
The Hindu in School, 859/860, Anna Salai, Chennai – 2.

FEEDBACK

Answer:curtain off
Curtain half (is only visible)
To curtain off something is to separate something or
some place with a screen, drape or curtain.
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Any representation of a word or a phrase by
pictures, symbols, etc. that suggest that word or
phrase or its syllables is called a “Rebus”. Here is
today’s question:

Do you also consider yourself to be an expert at
solving rebuses? Why not try making them then!
Send in your entries to rebuscorner@gmail.com
and the best ones will be featured here. Do include
your name, class, school and location.

REBUS 1096

Hundred years after the publication of Albert
Einstein's general relativity theory, gravitational
waves have been detected directly for the first
time. The observed ripples in the fabric of space-
time come from the merger of two black holes
and open a new window on the Universe. 

What is gravity?
Our attraction towards the Earth, which makes

us stick to the ground instead of flying away, the
movements of planets around the Sun or of the
Moon around the Earth all have a common origin.
While classical mechanics describes it as an in-
visible, gravitational force, Albert Einstein's gen-
eral relativity theory explains it as a property of
space-time itself. 

According to general relativity, space and time
are intimately related in a space-time fabric
which is not fixed once and for all and actually
depends on its matter and energy content. A
massive object such as our Sun bends this flexible
fabric similarly as a heavy ball would curb a

stretched piece of cloth. If you throw a marble on
the curbed cloth, it would fall towards the ball or
circle around it. Precisely what would be expect-
ed from the gravitational force. In fact, general
relativity considers gravity as a deformation of
the space-time fabric: the Earth distorts space
and time in such a way that we are attracted
towards our planet. 

General relativity gave a framework to under-
stand the structure of the Universe, predicted the
existence of black holes, and also had a very prac-
tical application: without taking into account the
bending of space-time around the Earth, the GPS
systems you may sometimes use to locate your-
self wouldn't work! 

Gravitational waves
If space-time can be distorted by massive ob-

jects such as stars or black holes, some distor-
tions could also propagate across space and time
like ripples or waves at the surface of a water
pond. When you throw a stone in a pond, it first

distorts the water surface locally but then cre-
ates ripples that propagate outwards. If space-
time is flexible enough to bend, it could also be
able to ripple, hence gravitational waves.
While the ripples in the water pond depend on
the size and weight of the stone you throw,
gravitational waves depend on the masses of
the objects generating them. 

Only the most massive objects and the most
violent events are capable of generating grav-
itational waves that could actually be mea-
sured: collisions of neutron stars or black
holes, supernovae explosions, or maybe the
very first moments after the Big Bang. 

The LIGO experiment: a new window on
the Universe

When a gravitational wave passes, our local
space is successively stretched and compressed,
but differently in each direction. The LIGO ex-
periment involves two detectors at different plac-
es in the United States, each of them comprising
two 4-kilometer long perpendicular arms whose
relative length is very very precisely measured by
a laser beam. 

The experiment is sensitive to a tiny fraction of
the size of an atom nucleus! If a gravitational
wave comes past, the relative length of the two
arms changes. And this is what has just been
observed: a space-time distortion whose pattern
corresponds exactly to what we would expect
from the merger of two black holes. This is a
spectacular confirmation of Albert Einstein's
general relativity! 

The LIGO measurement was not only the first
direct detection of a gravitational wave, but also
the first “observation” of a black hole merger. It
opens a brand new field of astrophysics: while we
usually mostly observe distant astronomical ob-
jects and events from the light they emit, grav-
itational waves will enable us to “hear” the

space-time distortions they create. 
(Jonathan Freundlich is a postdoctoral re-

search assistant at the Paris Observatory, work-
ing on star formation and galaxy evolution. He
can be reached at jonathan.
freundlich@obspm.fr)

Jonathan Freundlich

The detection of gravitational waves directly for the first time opens a new window 

THE PROFOUND DISCOVERY
The bending of space-time around our
Sun has been observed as early as 1919,
a few years after the publication of the
theory. Light indeed follows the
curvature of space-time, which results
in slight variations in the observed
positions of stars whose light passes
very close to the Sun: the real position
of these stars has not changed, but it
appears so because their light has been
bent.

The first evidence for the existence of
gravitational waves was indirect. When
two very dense neutron stars orbit
closely around each other, their
rotation speed increases because of the
emission of gravitational waves. This
effect has been measured since the
1970s and corresponds exactly with the
predictions of general relativity.

LIGO stands for “Laser Interferometer
Gravitational-wave Observatory”. Within
the detector, a laser beam is split
between the two arms and then
recombined, forming an interference
pattern that is highly sensitive to the
relative length of the arms.

The signal observed by LIGO is very
weak and should not be confused with
vibrations originating from a passing
truck: the two detectors have to be
properly isolated, and the measure
confirmed by both. An additional LIGO
detector should be built in India soon
(LIGO-India), which would make the
detections even more reliable.

Merging black holes distort the fabric of space-time and emit gravitational waves.
PHOTO: SWINBURNE ASTRONOMY PRODUCTIONS

While classical mechanics
describes gravity as an invisible,
gravitational force, Albert
Einstein's general relativity
theory explains it as a property
of space-time itself.

ASTROPHYSICAL SERIES

Ripples in the fabric of the Universe

SYDNEY: Australia’s New South
Wales state is trialling a new
shark detection system at Syd-
ney’s Bondi beach, which is de-
scribed as “facial recognition
technology for marine life”.

Called “Clever Buoy”, the 30-
day trial system picks up on any
animal two metres or longer
within a 300-metre radius,
sending a signal to lifeguards
via an app on their phones, ABC
reported. Bondi beach was hit
by a spate of shark attacks in
2015, including one in August
that forced the closure of the
beach after a surfer sustained
serious injuries from a shark
mauling.

NSW Primary Industries
Minister Niall Blair said it was
part of the state government’s
16 million Australian dollars
shark strategy.

Clever Buoy was designed by
Western Australian company
Shark Mitigation Systems.

If the Clever Buoys prove
successful in the month—long
pilot, they will be installed in a
year at five other locations
throughout the southeastern
state. IANS

The method is on
trial at Sydney beach

A shark
detection
system 

AMULREE, UNITED KINGDOM: Tam O'Braan has
had several lives. Having been a soldier,
an agronomist and an entrepreneur, he
now grows tea in the foothills of the Scot-
tish Highlands, and is the envy of those
who once called him crazy.

Four years since he began growing tea
at Dalreoch, a former sheep farm close to
the small Scottish village of Amulree, the
Irishman saw his tea crowned a winner at
the Salon de The awards in Paris last year.

Now O'Braan sells his tea in luxury
stores like Mariage Freres in Paris where
it goes for 78 euros for 20 grams ($87 for
0.7 ounce) and London's Fortnum & Ma-
son, where it brings £40 (51 euros, $57)
for 20 grams, as well as to famous hotels
like The Dorchester.

"My neighbours thought I was mad,"
O'Braan said. "We were told categorically
by people who have been working in the
tea industry for 30, 40 years, that it
couldn't be done." O'Braan imported tea
trees that grew in the foothills of the Hi-
malayas, before adapting them to the
Scottish climate.

The plant seeds, which are similar to
small nuts, are germinated outside be-
fore the plants are grown in a small un-
heated greenhouse.

"Those plants who originally started on
the foothills of the Himalayas, that can
deal with snow, are even stronger,"
O'Braan said. Once the tea plants have
adjusted, Scotland has proved to be an
ideal place for them to grow, with its fog,
high rainfall, hilly landscape and rich soil.

"It's well accepted among tea experts
that the finest teas in Darjeeling or Assam
come from areas which are shrouded in

clouds for the majority of the year,"
O'Braan said. "Also because the plants are
in what many would consider to be an
unnatural environment, we're producing
a certain amount of chemical stress with-
in the leaf. That's responsible for the rath-
er sweet flavour that our tea produces."

The harvest, which is currently begin-
ning and will continue until September,
collects the youngest leaves for white tea
and rougher leaves for green and black
tea. Dalreoch Estate tea is the first white
tea whose leaves are smoke-dried, making
it "revolutionary and unique", according
to Mariage Freres.

In the Habitat cafe in the village of
Amulree close to Dalreoch, owner Mike
Haggerton offers sceptical customers free
samples of the teas.

"We give a little bit to our clients and

the reaction is never been anything other
than 'this is incredible'," Haggerton said.

"There is the potential for so much
more great tea to come out of Scotland."

In 2015 O'Braan produced 500 kilos
(1,100 pounds) of tea from his 14,000
plants and founded the Scottish Tea
Growers Association. Ten people have
joined him, creating small tea plantations
of about 1,000 plants each in places like
the Isle of Mull and the Lowlands.

O'Braan hopes that there will be 28 tea
growing sites in Scotland by 2017.

"From the same tea plant you can make
300 different types of tea. So there's no
reason why my neighbours should look to
manufacture the same as I'm doing,"
O'Braan said. "In fact we should all di-
versify and make different types of tea."

"We're not going to replant Scotland.
It's always going to be boutique, artisan
tea," he said.

Members of the association can use a
small tea processing plant that O'Braan is
setting up on his farm. The production of
Dalreoch itself is sold out for the next four
years, according to O'Braan -- meaning
there should be plenty of business to go
around. AFP

Highland tea, anyone?

In spite of people telling
him he will fail, Tam O'Braan
grew tea in the foothills of
the Scottish Highlands.
Now, he is the envy of allWASHINGTON:

Scientists have
uncovered tell-
ing clues about
the underlying
surface shapes
and colours
used by Roma-
n—Egyptian
artists to paint
lifelike mum-
my portraits
more than
2,000 years
ago.

The new de-
tails uncovered

by using sophisticated scientific tools provide the
researchers with very strong evidence as to how
many of the 15 mummy portraits and panel
paintings were made. Researchers identified pig-
ments used by artists and the order paints were
applied and to which regions, as well as sources of
materials and the style of brushstrokes used.

Details of the pigments and their distribution
led the researchers to conclude that three of the
paintings likely came from the same workshop
and may have been painted by the same hand.

Marc Walton from Northwestern University,
said, “We found that the iron-earth pigments

most likely came from Keos in Greece, the red
lead from Spain and the wood substrate on which
the portraits are painted came from central Eu-
rope. We also know the painters used Egyptian
blue in an unusual way to broaden their spectrum
of hues.” The well—preserved mummy portraits
are extremely lifelike paintings of specific de-
ceased individuals. Each portrait would have
been incorporated into the mummy wrappings
and placed directly over the person’s face.

They were excavated more than 100 years ago
at the site of Tebtunis in the Fayum region of
Egypt. Researchers used non—destructive and
non—invasive techniques to extract information
about the paintings’ underlying surface shapes
and colour.

Using an imaging algorithm called photomet-
ric stereo, the researchers were able to recover
quantitative measurements of brush and tool
marks. The method also was used to determine
how the artist layered the paint and to establish
the order of the various pigments used in the
paintings. PTI

Mummy portraits
have ancient clues

This knowledge will help better
understand how painting
techniques evolved in the
Byzantine Empire and beyond.

My neighbours thought I was
mad. We were told
categorically by people who
have been working in the tea
industry for 30, 40 years,
that it couldn't be done. ,,

(Top) Tam O'Braan in his Dalreoch
Farm Estate. (Bottom left) He cheks
for new growth on his white tea plants,
(right) A cafe owner pours a cup of
Dalreoch Highland chai at the Habitat
Cafe in Scotland. PHOTOS: AFP

Fayum mummy portrait.
PHOTO: WIKIMEDIA COMMONS

PHOTO: AP

Curb: a check or restraint on something.

Distortion: the action of distorting or the state of being
distorted

Supernovae: a star that suddenly increases greatly in
brightness because of a catastrophic explosion that ejects

most of its mass

Excavate: make (a hole or channel) by digging

Germinate: begin to grow and put out shoots after a period of
dormancy
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