16 The Burily Star *

Heading for a Greater Deluge?

DHAKA WEDNESDAY, AUGUST 26, 1998

EEATURES

PHOTO FEATURE ON FLOOD

i, ..;."l, A L . e ek 1“ o s :*-

S e

.....

:
R T

R

.......

Dhaka-Chittagong Highway: Over flooded at Sonargaon area — Star photo by Amran Hossain Dhaka-Mawa Road: Submerged between Rajendrapur and Abdullapur — Star photo by Amran Hossain
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supposedly protected Shyampur Dhaka Match Factory area
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— Star photo by Amran Hossain

history of the Universe

when the laws whhich a;
supposed to govern it have to
rewritten. S%:ientlsts feel the
time has come with the
discovery that tiny sub-atomic
particles — making up most of
the empty space in the Universe
— have mass.

Neutrinos are sub-atomic
articles similar to the more
amiliar electrons and protons.
They are. however, electrically,
neutral unlike the electron or
proton which carry negative

THERE comes a time in the

Dhaka-Demra Road: Threatened DND being effortfully protected at Konapara — Star photo by Enamul Haq

Now There is Something
by Shobit Mahajan

_Normally, in any process, energy only changes form. In a small light bulb for instance, electrical energy
changes to light and heat energy. The total energy, however, remains constant in accordance with the law of
conservation of energy. This discrepancy in the amount of initial and final energy led scientists to wonder that
they were missing something.

with the weak nuclear force and
their bonds with matter are ex-
tremely feeble. This means that
the neutrino can travel through
light years of matter before it
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observations in the Universe.
When distant galaxies are ob-
served, there seems to be more

gravitational attraction among

certain parts of the galaxies

Little Wonder

Trillions of neutrinos pass through every human every second.
A staggering number pass through the Earth. A steel vessel containing

directly ‘abdve the detector in
the atmosphere (about 40 km
above) do not have time to
change form. But the particles
uced at a distance of 20,000
m from the other side of
Earth, which pass through the
Earth to enter the detector have
enough time to oscillate and
change form. These are detected
as flashes of light.

This has led scientists to be-
lieve that the neutrinos have
mass because something which
changes form must, according

It's Now Cyberabad
versus Cyberlore

The new title for the city was even mentioned in a
statement released af the launch of the Karnataka
Information Technology Venture Capital (KITVEN)

by state government agencies, The Pioneer
newspaper reported.
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47.3 million litres of ultra pure water was used as a detector 1.6 km below to quantum physics, have mass. ALIFORNIA has Hyderabad, they say, is actually -
gnr_ll pqu]ijgv[g t;?lsar i éf:l?:i;- iﬂﬁ?ﬂiﬁ% I?f‘igi‘hﬁléﬁ%; d;:ﬂﬁ’i’ iﬁmﬂm;mﬁdtﬁf E’ijlge the Earth’'s surface. When a neutrino collides with a water molecule it o . competition in faraway a poor third, with Rs. 2.7 billion
VEAY: d e t At les: In fact: these mteractions  Since gravity s the pesult.of T results in a biue flash. This has led scientists to determine that neutrinos ¢ approximate mass of the India, where two southern  ($64.3 million); Chennai, the
gliﬂléﬁnmnagr?éulg fg'ig They arg ;reesrsé] weak that a neutrino lractiu%lmbetwn matter, it ap- can change from and therefore must have mass heaviest neutrino is estimated | cijties, Bangalore and capital of Tamil Nadu, had a

affected only bilhe "weak” sub-
atomic force which has a much
shorter range than the electro-

etic force. Three kinds of
neutrinos exist, each associated
with particles like electron and
protons. Apart from the elec-
tron neutrino, we also have
neutrinos associated with two
heavier particles, the muon and
the tau lepton.

The story of the discovery of
the neutrino in as enigmatic as
the cle itself. In the 1930s
it was realised that in certain
radioactive processes some en-
ergy is lost after the reaction.
Normally, in any process, en-
ergy changes form. In a
small light bulb for instance,
electrical ‘energy changes to
light and heat energy. The total
energy. however, remains con-
stant in accordance with the

could easily pass through Earth
without even interacting with a
sinFle atom

t was not until 1959 that an
experiment designed by Freder-
ick Reines detected the particle
for the first time. A beam of
neutrinos from the nuclear re-
actor at the Savannah River
site in the US was made to pass
through a container huléjlng
one tonne of water.

The idea was that with man
neutrinos in the beam and wit
so many target atoms of water,
there would be an occasional
reaction which would identify
the neutrino. The neutrino did
interact with the proton in the
water and the light emitted was
detected by the surrounding
photomultiplier tubes capable
of detecting even the faintest
light, Out of every billion neu-

pears that there is additional
matter which is contributing to
the excess gravity. This unseen
(and hence missing) matter has
to be dark (that is not emitting
light) or otherwise we would be
able to see it. Cosmologists
conjecture that this dark mat-
ter could account for up to 90

r cent of the matter in the

niverse.

It was to answer such ques-
tions regarding the nature of
neutrinos that the Super-
Kamiokande experiment was
set up in Japan. About 1.6
kilometres (km) under the
ground, in an unused mine of
the Kamioka Mining and
omelting Corporation in
Kamioka, sits the mammoth
detector where the existence of
the neutrino was confirmed.
The detector is a large, 47 mil-

Inside lab

! When a neutrine hits =

to be about 0.05 electron volts
(electron volts are convenient
units of mass of sub atomic
garc:les: a proton is about one

illion electron volts while a
small Eﬂ% of wood is a stagger-
ing 10 1 billion trillion) elec-
tron volts. It would therefore
take about 20 billion neutrinos
to equal the mass of one proton.

What does this mean for
physicists? The standard model
of the Universe will not have to
undergo any major changes
since it can accommodate neu-
trino mass, though with some
modifications. Neutrino mass
may shed some light on the
larger question of why pasticles
have mass. Till now, neutrinos
were the only particles that
were supposed to be without
mass.

Hyderabad, are slugging it out
for the title of Silicon Valley.
It.wasn't too long ago when Ban-
galore, the capital of Karnataka
state, had the clear monopol
when it came to software devel-
opment and training in India.
And then came N. Chandrababu
Naidu, as the Chief Minister of
neighbouring Andhra Pradesh.
Once he started on his mis-
sion to promote state capital
Hyderabad as the software l:a?lb
tal of India -- possibly the
world, after California -- there
was no stﬁlppln the computer-
savvy Naidu. He embarked on
several ambitious software pro-

jects, the most conspicuous be-

ing two nodal institutes, Indian
Institute of Information Tech-
nulng; (IIIT) and Hitech city.

ut soon after Naidu nick-
named the city Cyberabad, the

higher figure. Rs. 2.9 billion
($69 million), the paper said.
The Karnataka officials
also claim that with a total in-
vestment of Rs. 25 billion {8595
million) in the sotware sector,

‘and with almost 25.000 soft-

ware professionals, Bangalore
continues to be the hub. As
many as 45 new companies
were started last year, the paper
quoted them as saying. Banga-
lore’s claims notwithstanding,
Naidu continues to attract na-
tional and international atten-
tion for his initiatives in pro-
moting Hyderabad as the mecca
of Information Technology --
sumethigg that may be
atel and his men. .
Not,only did the laptop-

'friendly Naidu achieve a series

of firsts -- he even got glébal IT
giants like Oracle, IBM and Mi-
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It was 'the Swiss physicist
Wolfgang Pauli, who conjec-
lurecf that this energy was being
embezzled by a previously-

lished. Reines, who received the
1995 Nobel Prize for his discov-
ery of the neutrino, is also one
of the founding members of the

Japan, the United States,
Poland and South Korea in at-
tendance, the $100 million de-
tector went operational in 1996.

at will probably be seen is
a renewed interest among cos-
mologists to study the efiect of
neutrinos in the Universe. It

title for the city was even men-

tioned in a statement released
at the launch of the Karnataka
Information Technology Ven-

Minister V P Singh, in an inter-
view published on August 23,
said Naidu was a man other
chief ministers in the country

undiscovered particle. Thi ; i : Ther : has been suggested that neutri- | ture Capijtal (KITVEN) hy state  should emulate. -
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studied extensively for two
decades by the theoretical

pe
they failed to establish the exis-
E ce of mass. The question of

mosphere is constantly bein
showered by cosmic rays whic

roduce all kinds of particles.
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ceive renewed attention. What
is certdin is that the commu-

alias -- it will have to improve
its roads and the availability of

ducive choice for IT profession-
als.

hvsicists — that is, hvsicists e neutrino having mass or ost of them are absorbed b ﬂit}l' of Phﬁiﬂistﬁ can look for- power and water -- Karnataka Whichever way the battle
Evh}: o ae St it E}:a ture ot is of profound significance  the atmosphere but at | luny swamp the detector and it would  muons are filtered by the rocks ward to very exciling times as | officials are upbeat, the paper  between Cyberabad and Cyber-
and structure of matter — the in physics. kind, the muons, can reach suf- be impossible to see the neutri- above. the existing theories of physics says. Citing figures in the lore goes, it certainly means
neutrino eluded all attempts to ut then came the question ficient depth. If the experiments  nos. Even under 1.6 km of rock, The experiment looks at = Will have to be readjusted to ac- .| state’s favour, they claim that more bonanzas for the cyber
'ﬂnq'l!n'f . - of missing mass or dark matter, were cungucted on d 1" “the (detector still gets about  neutrinos produced in the upper commodate this new discovery. | in-1997-98 software export world. -
s was because being neu-  the two terms coined by ph{gl- then interference from these . three muons every second. atmosphere by cosmic ray col- from Karnataka touched the Rs.
tral, neutrinos interact only cists to explain certain puzzling particles would completely though 99.9 per cent of the lisions. The neutrinos produced CSE-Down To Earth Features |¢20 billion {8476 million) mark. — India Abroad News Service
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