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3SCIENCE & TECH
Word of the day
Thwart (Verb) –prevent (someone) from accomplishing something.
Used in a sentence: Police thwarted the Union's road roko plans
Word suggested by: R.Peter Cintra. Your turn! Pick a word from
today’s The Hindu in School whose meaning 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). 

“The Italian navigator has
landed in the New World,”
said Arthur Compton, head
of the Metallurgical Labora-
tory, who was among the
privileged few to witness the
event.

“How were the natives?”
asked James Conant, chair-
man of the National Defence
Research Committee, who
was at Harvard, through a
long-distance telephone.

“Very friendly.”
If you can’t make head or

tail of the above conversa-
tion, don’t worry. The fact is
that Compton and Conant
are talking in code language.
Their code wasn’t prear-
ranged but given their cir-
cumstances and the
information they possessed,
the good news must have
been obvious for both of
them.

When something occurs
for the first time, or occurs
very rarely, then there is an-
ticipation surrounding these
occurrences. We saw it with
Venus and how its transit is a
much observed phenomena.
Today, we’ll look at Italian
physicist Enrico Fermi and
the first controlled, self-sus-
taining nuclear chain reac-
tion that he demonstrated.

It might have been the first
time ever, and we now know
that it was a breakthrough in
nuclear energy technology.
In fact, it was so shrouded in
secrecy, mainly because of
the project that they were in-
volved in, that even if anyone
had eluded the security and
gained admittance, what they
saw would have merely con-
fused them.

Secret project
World War II was on - de-

struction and death on a scale
never seen before. Albert
Einstein wrote to American
President Franklin D. Roose-
velt, highlighting his fears
that the German nuclear re-
searchers could win the war
for the Germans if they de-
veloped an atomic weapon.
The result? A secret project
that included some of the
best minds of the day to find
out the feasibility of nuclear
chain reactions.

Chicago Pile-1
After initial construction

problems, Chicago Pile-1
(CP-1), which would become
the world’s first artificial nu-
clear reactor, was relocated -
to a squash court under the
stands of Stagg Field in the

University of Chicago cam-
pus. 

CP-1’s construction began
in November 1942. 19,000
pieces of uranium metal and
uranium oxide fuel was em-
bedded in 40,000 graphite
blocks to build a lattice struc-
ture of 57 layers. The appara-
tus was encased in a
custom-made square balloon
and a three-man suicide
squad were in place - just in
case things went out of
control.

Those 28 minutes
And on December 2, 1945,

the experiment began. Fol-
lowing a fruitless morning,
when they didn’t meet their
objective, Fermi called for
lunch. After they returned,
the control rod was pulled in
a series of measured adjust-
ments, leading to a self-sus-
taining reaction. The pile
achieved controlled nuclear
reaction at 3:25 pm, and last-
ed for 28 minutes before Fer-
mi shut it down at 3:53 pm.

Compton, who witnessed the
event, called Conant to in-
form the success.

Those 28 minutes ushered
in the Atomic Age. Though
the immediate efforts were
for the war, and also included
developing the weapons that
were used in Hiroshima and
Nagasaki, it also led to the
further development of reac-
tor technology for power
plants and production of ra-
dioactive elements for fur-
thering science and
medicine.

A nuclear reactor…
inside a squash court
A.S.Ganesh

Question: Fermi came up with the first nuclear
reactor as part of the ____ Project (the secret
project that is mentioned in the article). Fill in the
blank. Send in your answer to
ganesh.a.s@thehindu.co.in with your name, class,
school and location. [subject: eye] 
Last week’s answer: The next Venus transit would
occur on December 10-11, 2117. E.Uma
of class 9, Vidya Mandir, Chennai was among the
first to get it correct. Congratulations!

Nuclear fission
Nuclear fission is a reaction
in which a large nucleus
breaks apart into two or
more smaller nuclei,
releasing a great deal of
energy.
Nuclear chain reaction
A nuclear chain
reaction occurs when
one nuclear reaction results
in one or more nuclear
reactions, thus leading to a
dissemination of a number
of these reactions. 

Illustration of Chicago Pile-1, the first nuclear reactor
to achieve a self-sustaining chain reaction. It was
designed by Enrico Fermi (below). PHOTOS: WIKIMEDIA
COMMONS
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The milky white glow you can see
across the sky during dark moon-
less nights is our Galaxy, the
Milky Way. It is made of a myriad
of stars held together by the grav-
itational force, our Sun being only
one of them. Although philoso-
phers and scientists had imagined
the possibility of a multitude of
island worlds like our Milky Way
far away from us, it is only in the
beginning of the 20th century
that this possibility became a sci-
entific fact. All at once, the Uni-
verse appeared much wider than
initially thought. 

An expanding Universe
Galaxies outside of the Milky

Way have in common the fact that
the farther they are, the redder
they appear. This is because they
are all drifting away from us. 

Have you ever noticed the shift
in the sound of a motorcycle or in
the siren of a fire-fighter truck as
it passes you? If you pay atten-
tion, you would notice that the
pitch of these sounds is higher
when they come towards you, and
lower when they go away from
you. This is called the Doppler
Effect. In a similar way, galaxies
that come towards us would ap-
pear bluer than if they were
standing still, while galaxies that
are moving away from us would
appear redder. Distant galaxies
appear redder than they should,
so they are moving away from us.
And the farther they are, the fas-
ter they are moving away! 

Space itself is expanding
This phenomenon concerns all

galaxies and they are all moving
away from each other. There is a
global expansion of the Universe.
As strange as it may seem, space
itself is expanding! Imagine the
Universe as a dotted balloon
where each dot represents a gal-
axy: when the balloon is blown up,

the distance between the dots in-
crease in the same way as the dis-
tance between galaxies. Current
models state that such distances
have increased by a factor higher
than thousand since the epoch of
the Cosmic Microwave Back-
ground! However, galaxies them-
selves are held by gravity and are
thus able to retain their shapes. 

Observable galaxies are
slowly disappearing

Recent observations have
shown that the expansion of the
Universe is actually accelerating:
galaxies are moving away from
each other faster and faster!

If the receding velocity of a gal-
axy keeps increasing, there will be
a time when it will reach the speed
of light. After that, light from this
galaxy will never be able to reach
us and the galaxy will totally dis-

appear from our sight. Indeed,
you can imagine the light coming
from this galaxy as a runner on an
expanding track whose finishing
line is our galaxy: if the track ex-
pands faster than the runner can
run, the runner will never reach
the end of the track! Consequent-
ly, in an accelerated expanding
Universe and according to our
current models, we are doomed to

see less and less galaxies. 
In hundred billion years, there

would ultimately be only one sin-
gle visible galaxy: ours. Not exact-
ly the Milky Way, because it
would have merged with Andro-
meda Galaxy, but the galaxy re-
sulting from the merger. If there
are still humans around, they
won't be able to see as much of the
Universe as we can see now. Do
you think they would trust our
observations and theories about
the Universe and galaxies they
wouldn't be able to see? 

(Jonathan Freundlich is a PhD
student at the Paris Observatory,
in France, working on star forma-
tion and galaxy evolution. The au-
thor can be reached at
jonathan.freundlich@obspm.fr)

Drifting away from us
Jonathan Freundlich

The galaxy group HCG 87 with more distant background
galaxies. CREDIT: GMOS-S COMMISSIONING TEAM, GEMINI
OBSERVATORY

Did you know?
* The earliest known
observation of a galaxy
outside of the Milky Way was
made by the Persian
astronomer Abd al-Rahman
al-Sufi in the 10th century
A.D., when he noted the fuzzy
appearance of the Andromeda
Galaxy.
* Hubble's law states that the
receding velocity of a galaxy
is proportional to its distance
from Earth. It is named after
the American astronomer
Edwin Hubble, who published it
in 1929. 
* The velocity associated with
the expansion of the Universe
can be higher than the speed
of light. However, this does
not mean that objects can
move through space faster
than light, since the expansion
of the Universe is an
expansion of space itself. 
* Since farther galaxies are
redder than they should
because of the expansion of
the Universe, their “redshift”
is a measure of their distance
from us. 

ASTROPHYSICAL SERIES

Radio telescopes on Earth
beamed 90,000 messages to Mars
on Friday to commemorate the
launch 50 years ago of the first
robotic probe to visit the planet. 

A U.S. space funding company
called Uwingu organized the ex-
traterrestrial shout-out to mark
the 50th anniversary of NASA's
Mariner 4 mission and to raise
funds for its other projects.

Uwingu's "Beam Me To Mars"
initiative invited interested par-
ticipants to send digital radio-
wave transmissions of their
names, messages and pictures to
Mars for fees ranging from $5 to
$99.

The effort attracted several ce-
lebrities including actor and co-
median Seth Green and actor
George Takei, who portrayed Mr.

Sulu on the television series "Star
Trek." Travelling at the speed of
light, the messages took 15 min-
utes to reach Mars. The entire
transmission was repeated twice.

"Though no one is on Mars yet
to receive the messages, here on
Earth people will hear them loud
and clear," Uwingu wrote on the
project website.

Uwingu, pronounced "oo-wing-
goo" which means "sky" in Swahi-
li, is a privately owned company
that raises money to fund space
research and educational ou-
treach projects.

Since Mariner 4's suc-
cessful flyby of Mars, re-
turning the first pictures
of the planet's surface,
more than 20 other
spacecraft have success-
fully visited, orbited or
landed on the planet's
surface.

NASA currently has
three orbiters and two
rovers working on Mars,
and the European Space
Agency and India each
have one Mars orbiter.
Reuters

Beaming 90,000 hellos to Mars 
Launched on November 28, 1964, Mariner 4
performed the first successful flyby of the
planet Mars, returning the first pictures of the
Martian surface. 

In this NASA artist's
illustration, turbulent winds
of gas swirl around a black
hole. Some of the gas is
spiralling inward toward the
black hole, but another part
is blown away. PHOTO: AFP

● A black hole is a place in space where
gravity pulls so much that even light can
not get out.

● The gravity is so strong because matter
has been squeezed into a tiny space.

● Black holes can happen when a star is
dying. Because no light can get out, people
can't see black holes. They are invisible.

● Space telescopes with special tools can
help find black holes. The special tools can
see how stars that are very close to black
holes act differently than other stars.

● Black holes can be big or small, and
scientists think the smallest black holes are
as small as just one atom.

● These black holes are very tiny but have
the mass of a large mountain, mass is the
amount of matter, or "stuff," in an object.

Throwing
light on 
Black hole

Japan asteroid probe to lift
off Monday after delay
TOKYO: Japan on Monday will
launch a space probe on a six-
year mission to mine a distant
asteroid after the event was
postponed due to bad weather,
officials said.
Hayabusa2 is now scheduled to
blast off aboard Japan's main
H-IIA rocket from Tanegashima
Space Center in southern Japan,
the Japan Aerospace Exploration
Agency said Saturday.
The agency had originally
planned to launch the rocket on
Sunday only weeks after a
European spacecraft's historic
landing on a comet captivated the
world's attention.
But a forecast of thick cloud over
the weekend forced the agency to
delay the launch. 
The 31 billion yen ($260 million)
project is sending a probe
towards the unpoetically-named
1999 JU3 asteroid in deep space.

It will blast a crater in the
asteroid to collect virgin
materials unexposed to millennia
of solar wind and radiation, in the
hope of answering some
fundamental questions about life
and the universe.
Hayabusa2, about the size of a
domestic refrigerator, is expected
to reach the asteroid in mid-2018
and will spend around 18 months
studying the surface. AFP
***

NASA’s Airship Challenge
WASHINGTON: The U.S. space agency
NASA is planning to kickstart a
challenge for developing airships
that can break records in terms of
duration of flight at high
altitudes. 
The idea behind the "20-20-20
Airship Challenge" would be to
achieve unprecedented airship
milestones, NASA said in a
statement. 
Airships are not just powered
balloon-like vehicles that hover
above sporting events. Unlike a
balloon, which travels with air
currents, airships can stay in one
spot. 
The stationary nature of airships

allows them to have better
downlink capabilities, because
there is always a line-of-sight
communication. 
Researchers at NASA's Jet
Propulsion Laboratory in
Pasadena, California, have floated
the idea that airships have
potential for important scientific
and commercial uses. 
"We are seeking to take
astronomy and earth science to
new heights by enabling a long-
duration, suborbital platform for
these kinds of research," said
Jason Rhodes, astrophysicist at
NASA's Jet Propulsion
Laboratory in Pasadena. 
The first tier of the competition
would be to get an airship with a
20-kg payload to stay at an
altitude of 65,000 feet for 20
hours. 
More ambitious ship-builders
can aim for the second tier, with
the same height but carrying a
200-kg payload for 200 hours. 
So far, no powered airship has
been able to sustain this altitude
for more than eight hours. 
Balloons do fly at this height - for
example, weather balloons - but
they are subject to prevailing
winds and may be less reliable. 
The agency has issued a request
for information for this
contemplated "20-20-20 Airship
Challenge". IANS
***
DNA may survive trip to
suborbital space and back 
WASHINGTON: DNA molecules

attached to the outside of a
rocket may be able survive a trip
to suborbital space and back into
the Earth's atmosphere at
extremely high temperatures,
according to a study. 
The experiment, carried out on
the TEXUS-49 rocket mission in
March 2011, "showed that DNA
could be recovered from all
application sites on the exterior
of the rocket," according to the
study. The surviving molecules
were still able to transfer genetic
information to cells and bacteria,
even after exposure to
temperature as high as 1000
degrees Celsius. The authors said
the experiment could be the basis
for "a model for nucleic acids that
could serve as biomarkers in the
search for past or present
extraterrestrial life." 
"DNA plays an important role as
a biomarker for the search of
extraterrestrial signatures of life,
and scientists are working to
characterize and compare the
influence of Earth and space
conditions on DNA," the study
said. AFP

AT A GLANCE


