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3SCIENCE & TECH
Word of the day
Hefty (Adjective): large and heavy.
Used in a sentence: Government has proposed hefty tax on automobiles. 
Suggested by: Priyanka 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.
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The warm light of the Sun that
basks the Earth has enabled life
to bloom on our planet. Our fate
is inevitably tied to the fate of
our star. 

A gaseous structure
The Sun is an incredibly hot

sphere of gas, mainly made of
hydrogen, and the temperature
in its core can reach millions of
degrees. In this unbearable fur-
nace, hundreds of millions of
tons of hydrogen atoms fuse to-
gether each second to form
heavier elements like helium
through powerful nuclear reac-
tions. These fusion reactions
are very energetic and emit the
intense light that would blind
you if you were to stare at the
Sun for too long. 

Unlike the Earth, a star is
made of gas and has no definite
boundary: a falling object would
never hit any ground! Gravity
pulls the gas particles together,
until the gas is too dense to con-
tract anymore. The closer to the
center, the higher the pressure
and the denser it gets. The nu-
clear fusion reactions, that
make the Sun shine, take place
in its very center, where density
and temperature are the high-
est. 

The evolution of the Sun
Our Sun was born about five

billion years ago from a giant
gaseous cloud mostly made of
hydrogen. The cloud contracted
because of its gravitational pull,
and temperature and pressure
became so high that the nuclear
fusion reactions started. But
these reactions slowly drain the
available hydrogen reservoir. In
another five billion years, the
core of our Sun will run out of
fuel as its hydrogen will have
been consumed to form helium
atoms. The nuclear reactions
will stop. 

There will still be some hy-

drogen around the core though.
So when pressure and temper-
ature increase again, this hy-
drogen will start to fuse, and the
Sun will become even more lu-
minous than before! Such a star
is called a red giant star because
its outer layers expand dramat-

ically. At that stage, the Sun will
be so big it will engulf the
Earth's orbit! 

Eventually, the outer layers
of the Sun will be ejected away
from the dense core and all nu-
clear fusion reactions will stop.
The exposed core will slowly

cool down without the power
supply of the nuclear reactions.
Such a remnant is called a white
dwarf, and there is notably a
faint white dwarf in the middle
of the Ring Nebula. The Ring
Nebula is the glowing remain of
a star like our Sun. The outer
layers of the star were ejected
four thousand years ago, and
their fading red glow is now
slowly moving away from the
white dwarf. The stellar rem-
nant still emits some ultraviolet
light, which bathes the central
area of the nebula. This is how
the future of our Sun may look
like. 

Life on Earth will become im-
possible during the last stages
of our Sun's lifetime. But there
is still a lot of time before that
and humanity will hopefully
have moved away from the vi-
cinity of the Sun by then! 

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

He can be reached at jonath-
an.freundlich@obspm.fr )

Life and fate of a star
Jonathan Freundlich

● Thermonuclear weapons use uncontrolled but powerful hydrogen fusion
reactions like in the stars

● The international ITER project currently being built in the South of France
aims at achieving controlled nuclear fusion for the first time. Its completion
is expected around 2027

● At the end of the red giant phase of the Sun, nuclear fusion reactions
should produce carbon and oxygen atoms from the helium of the core.
Heavier elements only form in more massive stars

● Stars much more massive than the Sun may explode as supernovae at the
end of their lives and result in neutron stars and black holes instead of white
dwarfs

The Ring Nebula as seen by the Hubble Space Telescope.
CREDIT: THE HUBBLE HERITAGE TEAM (AURA/STSCL/NASA)

ASTROPHYSICAL SERIES

Time definitely has a relation-
ship with success. Irrespective
of the field you are talking
about, you have to spend some
time with it to achieve success.
In less than 18 months, Eugene
B. Ely laid the foundation for
naval aviation. Over 12 hours
travelling about 100 km and
Bertha Benz marked the begin-
ning of automobiles. The list is
probably endless…

One place where the success
rate varies inversely (on most
occasions) with the amount of
time spent in the process is an
operation theatre. The longer
the procedure, it only signals
more complications, diminish-
ing our hopes of a successful
surgery. 

So the headline should have
caught your attention. Yes, we
are going to discuss an oper-
ation that took four days in all,
making it the longest in medical
history. And to revisit that, we
would have to make our way to
February 1951.

A resident of Burnips, Michi-
gan, Gertrude Levandowski be-
gan to gain weight following her
husband’s death in the 1940s.
An undiagnosed ovarian cyst
was the reason behind her
weight gain, and she reached a
weight of over 270 kg.

What’s an ovarian cyst?
An ovarian cyst is any collec-

tion of fluid that is surrounded
by a very thin wall within the
ovary. Occurring in women of
all ages, the vast majority of
cysts are either functional or
harmless (benign). If a cyst is
over 5 cm in diameter, however,
it might have to be surgically
removed. 

In Levandowski’s case, the

tumour grew to such propor-
tions that it led to heart prob-
lems. It had to be removed, but
the cardiac issues implied that
removing it directly would cer-
tainly lead to her death. 

It was under these circum-
stances that Dr. M.S.Roberts
suggested a radically different
method. Rather than merely re-
moving the cyst, Roberts pro-
posed that they initially drain
the fluid and then hack it off
once it reduces to a manageable
dimension.

120 drops per minute
Progress, however, was ex-

cruciatingly slow. Extracting
fluid at the rate of 120 drops per
minute, they removed nearly
90 kg from February 4 to 8. The
slow progress was also to en-
sure that there was no rapid
drop in pressure that might

create concerns for her already
fragile heart. 

Once the size of the tumour
posed no real threat, it was re-
moved the conventional way,
accounting for nearly another
45 kg. The 58-year-old Levan-
dowski recovered quickly once
the procedure was done, weigh-
ing about 140 kg now, nearly
half of where she started before
the operation. 

After a marathon 4-day pro-
cedure, the doctors had suc-
cessfully got rid of an ovarian
cyst that weighed over 135 kg,
breaking in the process the re-
cord for the longest operation
in history.

Write to the author at
ganesh.a.s@thehindu.co.in

A surgery… that took four days!
When Gertrude Levandowski came with an ovarian cyst, too big
that it affected her heart, doctors had no option but to take it slow

A.S.Ganesh

AN EYE FOR AN I

Last week’s answer:
Eugen and Richard
were the two sons who
accompanied their
mother Bertha Benz in
her historic drive.
Rajshekar Bunage of
class 9, Karnatak
Public School, Bidar
was among the first to
get it correct.
Congratulations!
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Humans are not the only ones to
count from left to right. Research-
ers in Italy found that mental
number lines, where numbers rise
from the smallest on the left to the
largest on the right, come natural-
ly to newborn chicks too.

In experiments at the Universi-
ty of Padua, three-day old chicks
were trained to find food behind a
panel bearing five bright spots.
Once they had become familiar
with that, they were confronted
with two panels bearing different
numbers of spots.

Footage of the chicks showed
that when faced with panels that
had only two spots, the birds con-
sistently looked behind the left of
the two panels. But when faced
with eight spots on each panel,
they went poking around the
righthand panel.

The researchers repeated the
experiment with a different set of

numbers and found that the
chicks again went right for higher
numbers and left for lower ones.

Rosa Rugani, who led the study,
said the findings suggest that new-
born chicks might share the hu-
man tendency to map numbers in
space, from the lowest on the left,
to the highest on the right.

Writing in the journal Science,
she argues that the ability prob-
ably evolved millions of years ago,
before human ancestors split
from those of modern birds. “Dur-
ing evolution, the direction of
mapping from left to right rather
than vice versa, although in prin-
ciple arbitrary, may have been im-
posed by brain asymmetry, a
common and ancient trait in ver-
tebrates, prompted by a right
hemisphere dominance in attend-
ing visuo-spatial and/or numer-
ical information.” — © Guardian
Newspapers Limited, 2015

Study suggests newborn chicks map numbers
from the lowest on left, to highest on right

Chicks can count

SHARING HUMAN TENDENCY Scientist argues that the ability probably evolved millions of years
ago, before human ancestors split from those of modern birds. PHOTO: THE NEW YORK TIMES

CAPE CANAVERAL, FLORIDA: An
unmanned Delta 2 rocket
lifted off from California on
Saturday carrying a NASA
satellite to measure how
much water is in Earth's
soil, information that will
help weather forecasting
and tracking of global cli-
mate change.

The tiny amount of soil
moisture links the planet's
overall environmental sys-
tems - its water, energy and
carbon cycles - as well as
determines whether par-
ticular regions are afflicted
with drought or flooding.

"It's the metabolism of
the system," NASA's Soil
Moisture Active Passive
(SMAP) observatory lead
scientist Dara Entekhabi
told reporters at a prel-
aunch news conference.

The 127-foot rocket,
built and flown by United
Launch Alliance, blasted
off at 6:22 a.m. PST/1422
GMT from Vandenberg Air
Force Base, located on Cal-
ifornia's central coast, a
live NASA Television
broadcast showed.

The launch had been de-

layed a day by high winds
and a second day to make
minor repairs on the rock-
et's insulation.

Perched on top on the
rocket was NASA's 2,100-
pound (950 kg) SMAP,
which will spend at least
three years measuring the
amount of water in the top
2 inches of Earth's soil.

Overall, soil moisture ac-
counts for less than 1 per-
cent of the planet's total
water reservoir, with 97
percent in the planet's
oceans and nearly all of the
rest locked in ice, said En-
tekhabi, from the Massa-
chusetts Institute of
Technology.

Currently, scientists rely
largely on computer mod-
els to account for soil
moisture.

But from its orbital
perch 426 miles (685 km)
above Earth, SMAP has two
microwave instruments to
collect actual soil moisture
measurements everywhere
on Earth and update the
measurements every two-
to three days. 

Reuters

Satellite to track
climate change

Soil moisture
links the
planet's overall
environmental
systems. 
PHOTO: REUTERS

Anthropologists exploring a cave
in Israel have uncovered a rare
55,000-year-old skull fossil that
they say has a story to tell of a
reverberating transition in hu-
man evolution, at a point when
and where some early humans
were moving out of Africa and ap-
parently interbreeding with
Neanderthals.

The story is of when the Levant
was a corridor for anatomically
modern humans who were ex-
panding out of Africa and then
across Eurasia, replacing all other
forms of early human-related
species. Given the scarcity of hu-
man fossils from that time, schol-
ars say, these ancestors of
present-day non-African popula-
tions had remained largely
enigmatic.

Related to modern humans

From the new fossil find, which
could be closely related to the first
modern humans to colonize
Stone Age Europe, it appears that
these people already had physical
traits a bit different from the Afri-
cans they were leaving behind
and many other human inhabit-
ants along the corridor.

Could this support recent ge-
netic evidence that modern Ho-
mo sapiens and their Neanderthal
cousins interbred, perhaps in the
Middle East and most likely be-
tween 65,000 and 47,000 years
ago? The discovery team urged
caution on the interbreeding is-
sue but noted anatomical features
of the cranium suggesting that
some human-Neanderthal mix-
ture had presumably occurred be-
fore any encounters in Europe
and Asia.

First evidence

The discovery in Manot Cave,
in western Galilee, made in 2008
and subjected to years of rigorous
analysis, was reported Wednes-
day in the journal Nature by an
international team of researchers
led by Israel Hershkovitz of Tel
Aviv University. They said this
was the first fossil evidence from
the critical period when genetic
and archaeological models pre-
dict that African modern humans
successfully migrated out of Afri-
ca and colonized Eurasia.

The researchers also noted that
the shape of the cranium estab-
lished this as a fully modern hu-
man at a time when warmer and
wetter conditions were favoura-
ble for human migration out of
Africa.

In other words, Hershkovitz
said in an interview, the Manot
cranium is the missing connec-
tion between African and Europe-
an populations. — New York Times
News Service 

Prehistoric skull: a key 'piece of the puzzle' in story of humanity

Omry Barzilai of Israel's
Antiquities Authority holds an
ancient skull found inside a cave
near the Israeli northern city of
Nahariya. Details of its anatomy
resemble ancient skulls from
Europe. PHOTO: AP

Holds clue to the missing connection between
African and European populations
John Noble Wilford 


