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Taaki Arthur
. Kajita . McDonalg‘w
Japanese,
Canadian -

~win Nobel for
“neutrino work

; Agence France-Presse .
~ Stockholm
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TAKAAKI Kajita of Japan,

" and Arthur McDonald ofs

| Canada were awarded the

Nobel Physics Prize on Tues-

f day for determining that:

neutrinos have mass, a Ley

piece of the puzzle in under—

- standing the cosmos. -

‘The  discovery  has

. changed our understanding

r of the innermost workings of

matter and can prove crucial
\to our view of the Universe,’

the Royal Swedish Academy
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Continued from page

The findings are so- ach-
ing that they challenge the
so-called Standard Model, the
conceptual model of funda-
mental particles and forces,
it said:

Neutrinos are electrically
neutral subatomic particles
that are created as the result
of nuclear reactions, such as
the process that makes the
Sun shine.

Next to particles of light

|called photens, they are the
‘most abundant particles in

the Universe.

Their existence was tenta-
tively proposed in 1930, but
was only proved in the 19505,
when nuclear reactors began
t0 produce streams of the par-
ticles.

The prevailing theory was
that neutrinos were massless,
but experiments carried out sep-

arately in underground labs by

; teams led by Kajita in Japan and
McDonald in Canada showed

that this was not the case.

Many neutrinos blasted
out from the Sun - a type
called electron neutrinos -~
‘oscillated’ en route to become
cousin particles called muon-
neutrinos and tau-neutrinos,
they found.

Since the 1960s, scientists
had estimated the number of

neutrinos created in the nu-

tclem’ reactions that make the
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of Sciences said.
Continued on page 2 Col 5

Sun shine. . ¢

But when this figure was
compared against  actual
measurements on Earth, an

anomaly emerged.

Up to two-thirds of the
calculated tally of neutrinos
coming from the‘Sun was
missing, and no one knew
where they were going.

In 1998, working at the
Super-Kamiokande detector -
a 50,000-tonne tank of highly
purified water built at the bot-
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Canad1an win

tom of an old zinc mine in
central Japan — Kajita discov-"

ered that neutrinos seemed to
change identities on their way
from the Sun to Earth.
Meanwhile, in 1999, scien-
tists led by McDonald at the
Sudbury Neutrino Observato-
1y, buiit deep under the ground
in an old nickel mine in On-
tarip, Canada, were also study-

" ing neutrinos coming from the

Sun. In 2001, his group also
proved that neutrinos had a
chaiheleon-like nature.

‘It's ironic that in order to
observe the Sun you have
to go two kilometres under-
ground. It's not what you
would expect, that that's the
best place to look into the
core of the Sun, but low and
behold it is,’ McDonald told
the Nobel Foundation in an
interview.

Under the quirky riles of
quantum phv51cs the identi-

ty shift the scientists observed
can only happen if neutrinos
have mass.

“You can'chalk up yel an-
other success for quantum
mechanics because without
it we would not be able to
make sense of the experimen-
tal results that have led to this
prize,’ said Robert Brown,
head of the American Insti-
tute of Physics. B

The Nobel conwittee said
the work threw “down the
gauntlet to theoretical physics.

‘The experiments have...
revealed the first apparent
crack in the Standard Model,
the panel said.

Tt has become obvious that
the Standard Model cannot be
the complete theory of how
the fundamental constituents
of the Universe function.’

Intense activity is under
way to understand more
about the elusive particles.

'‘New discoveries about
their deepest secrets are ex-
pected to change our current
understanding of the history,
structure and , future fate of
the Universe,’ the jury said.

Kajita and McDonald will
share the prize sumn of eight
million  Swedish  kronor
(around $950,000 or 835,000
eLrs).

McDonald, 72, told the No-
bel Foundation that winning
the prize was ‘a very daunting

experience, needless to say," .

recalling the ‘eureka moment’
when he made his discovery.
Fortunately 1 have many

colleagues as well who share,

this prize with me,’ he added.
Asked how he reacted to

the news he had won, hé said: '

‘I gave my wife a hug!'
McDonald is a professor
emeritus at Queen's Univer-
sity in Canada. .
Kajita, 56, meanwhile said
‘it was a real surprise to me.
It's kind of unbelievable.’
Asked whether he ever

dreamed of winning the No-

bel. he replied: As really a

- dream maybe yes, but not a

serious dream so far’

He is the director of the
Institute for Cosmic Ray Re-
search and a professor at the
University of Tokyo.

This year's physics prize
follows the 2002 award to

Raymond Davisof the USand

Masatoshi Koshiba of Japan,
pioneers in the field of cosmic
neutrinos.

Nobel week continnes
on Wednesday with the an-
nouncement of the winners
of the Nobel Chernistry Prize.

The literature prize winner
will be revealed on Thursday,
and the peace prize laureate
on Friday.

The economics prize
wraps up this year's Nobel
season on Monday.
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