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ASTRONOMY enough to detect the dips caused 
by an Earth-sized planet. 

small but definite dips in the light 
coming from the CM Draconis 
system. Dr. Deeg says they are the 
type of dips expected from plan
ets roughly the size of Earth. Astronomers find 

signs of another Earth 

There was another problem: 
knowing which star to look at. 
For even if it does have planets, 
there is no certainty their orbits 
will be tilted correctly to produce 
transits visible from Earth. 

That is what makes CM Draco
nis the ideal target. 

"We have essentially ruled out 
the presence of planets much 
larger than about 2.5 times larger 
than the Earth," he says. "What 
may have caused some of these 
six potential transit events are 
planets about 1.5 to 2.5 times the 
radius of the Earth." 

Hope hangs on 
a star system 

57 light years away 

BY ROBERT MATTHEWS 

LONDON • The next starry night, 
cast your eyes towards the patch 
of sky between the tail of the 
Plough and the head of the Little 
Bear. According to findings just 
unveiled by astronomers, you 
could be looking at the location of 
the first Earth-like planet found 
beyond our solar system. 

During the past three years, as
tronomers have made a steady 
stream of claims about supposed 
new planets orbiting other stars. 
The first was made in December, 
1995 in Switzerland, and the 
count now stands at about a 
dozen. Yet until now, all claims 
have been for nothing more excit
ing than giant balls of gas so huge 
their gravity makes their parent 
stars perceptibly "wobble". 

Now, however, Dr. Hans Deeg of 
the Astrophysics Institute at 

Tenerife may have bagged the big 
prize: evidence for a truly Earth
like planet following an orbit that 
could allow the existence of life. 

Since 1994, Dr. Deeg and his 
colleagues have been using a 
worldwide network of telescopes 
to keep a close watch on CM Dra
conis, a star system about 57 light 
years away. Made up of two small, 
dim, reddish stars circling one 
another, CM Draconis would nor
mally attract little attention. Yet 
those ho-hum characteristics 
make the star the perfect target 
for a simple yet powerful way of 
detecting Earth-like planets. 

Known as the transit method, it 
relies on the fact that a planet 
crossing the face of a star will blot 
out a small fraction of the star's 
light, causing a sudden fall in its 
brightness. By watching out for 
these tiny, but regular ebbs in 
brightness, astronomers think 
they can detect the existence of 
planets too small to produce any 
other tell-tale signs. 

The method was proposed more 
than 40 years ago by a Russian 
astronomer, but only recently 
have instruments been sensitive 

First, its two stars are known to 
orbit each other edge-on to the 
Earth - virtually guaranteeing 
that any planets they might have 
will also be edge-on, thus allow
ing transits to occur. 

The stars' small size is another 
plus, says Dr. Deeg: "The two 
stars are also only about a quarter 
the diameter of the sun, so the 
transit of even an Earth-sized 
planet across one of these small 
stars would cause a detectable 
brightness drop." 

Like many planet-hunters be
fore, members of the Transits of 
Extrasolar Planets team have had 
to endure false �.larms. In May, 
1994, one telescope detected a 
sudden drop in brightness of the 
type expected from a relatively 
big planet. It proved to be noth
ing more than a speck of dust on 
one of the telescope detectors. 

But now, after sifting through 
the first three years of data, cov
ering more than 600 hours of ob
servations, the TEP team thinks 
it might have hit pay dirt. 

The evidence, published in the 
journal Astronomy � Astro
physics, takes the form of six 

The TEP team is analyzing the 
data to see which of the transits 
provides the best evidence. "Then 
we1l go back to the telescope and 
check if new transits occur at the 
times we'd predict," says Dr. 
Deeg. If the six events hold up, 
they may do more than merely 
point to the existence of a planet: 
Its orbit is likely to lie at the right 
distance from the central stars to 
give it a similar temperature 
range as Earth. "Our detection 
method is sensitive to the whole 
distance range of the habitable 
zone around CM Draconis," says 
Dr. Deeg. 

Once Earth-like planets have 
been found, it will be possible to 
do much more than simply watch 
them go around their stars. 

'We may be able to analyze their 
atmospheres spectroscopically 
while they are crossing the face of 
their stars," he says. "And that 
might allow us to detect gases like 
free oxygen that indicate the 
presence of life." 

The Daily Telegraph 
• - - • t I The Toronto Sun,_Friday�uti 3; 1� 

WASHINGTON, n.c. meute -'CPJ...!: 
Armageddon may be coming to more than 
just a theatre near you. 

Astronomers have found an asteroid in a 
place where asteroids have never been 
found before: Orbiting entirely between the 
Earth and the sun. While this asteroid does 
not seem to be on a collision course with 
the Earth, there may be more out there. 

Since this one was so difficult to see, 
ther.e colL.d be others �orbit that no one 

wtmltfspdfunfii the}astn�UUE. · · -- -mct;theyare able to map out its eotn'Se. .,.. 
Astronomy professor David Tholen of But this new asteroid - dubbed 1998-

the University of Hawaii and graduate stu- DK36- always has the sun somewhere in. 
dentRobertWhiteley said yesterday they the background from the Earth's per
used a special camera to spot the asteroid spective. So it is hard to see .. 

Most asteroids orbit in an ellipse that Tholen said there could be others like it, 
extends at least partly outside the Earth's coming out of the sun - and no one had 
orbit. That means there is a ·point in the been looking out for them. 
orbit during which the asteroid can be eas- "1998 D K36 is nothing to lose sleep 
ily spotted against the darkness of space. over," Tholen said. "It's the ones we 

Once astronomers can see the aster- haven't found yet that are of concern." 



Little investigation of flying objects 
a:: 
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A panel of international scientists 
studying UFOs has concluded that the 
truth is still out there - but extrater
restrials aren't part of it. 

In the first scientific report on the 
UFO phenomenon in many years, the 
team of astronomers, atmospheric 
physicists, and other scientists said 
that some puzzling UFO sightings re
main unexplained and their resolution 
may shed light on "unusual phenome
na currently unknown to science." 
However, they also said they found 
"no convincing evidence" that extra
terrestrials were involved in any UFO 
incident. 

The report criticized the reluctance 
of many scientists to lend their exper
tise to investigating UFO sightings 
when physical evidence� available. 

Citing a famous 1973 case �here 
witnesses both on the ground and in
side a U.S. army helicopter claimed it 
was buffeted by a green glow and 
buzzed at close range by a gray metal
lic object, the report said no follow-up 
scientific investigation of the aircraft 
was made. 

INTERNATIONAL EXPRESS Tuesday June 2 1998 

The Universe 

TERENCE DICKINSON 

Headed by retired Stanford Univer
sity astrophysicist Peter Sturrock, the 
report is based on seven days of meet
ings last fall by a panel of nine scien
tists. Expenses for the meetings and 
the subsequent report were paid for 
by the Laurance S. Rockefeller Fund. 

After reading a summary of the re
port released last week, I had a feeling 
I had heard all this before. Sure 
enough, a little rummaging through 
my files uncovered two previous sci
entific studies in the 1970s, both head
ed by Sturrock, that used similar lan
guage and reached virtually identical 
conclusions. I'm not necessarily argu
ing with those conclusions, but this 
new report does seem to confirm my 
own feeling that not much has 
changed in the scientific investigation 
of UFOs in the past two decades. 

For one thing, UFO investigation is 
fraught with blind alleys and is aston-

ishingly time-consuming. I can say 
this from frrst-hand experience. In the 
1970s, I was a volunteer scientific field 
researcher for J. Alien Hynek's 
Centre for UFO Studies and 
investigated many cases 
first hand. 

I was most im
pressed by peoples' 
genuine interest in 
trying to understand 
what they saw, but I 
was also surprised 
that ordinary phe
nomena, particularly 
twinkling stars and 
planets near the hori
zon, could completely 
baffle whole groups of on-
lookers and prompt them to file a 
UFO report. 

It reached a peak one week in the 
summer of 1972, when I was working 
at the Strasenburgh Planetarium in 
Rochester, N.Y. The planetarium 
switchboard was receiving dozens of 
flying s�ucer reports each day. A corn-·. 
mon featufP' of the reports was the 

glow of irregularly pulsing· lights on 
the edge and underside of the saucers. 
It was my own X-Files case! 

There I was, conducting inter
views and patrolling the city 

in my dark maroon Mus
tang, closing in on the 

mysterious aerial 
phenomenon. Then I 
saw it! Sure enough, 
it looked like a sau
cer with overlap
ping rows of irregu-
lar pulsing lights. As 

I sped toward it, the 
UFO turned and 

headed toward me. As 
it flew over I could hear 

the engine of a light aircraft 
and saw the rows of lights on its 

underside spelling out in moving let
ters an advertising slogan for a local , 
car dealer. It sure made a great UFO. 

It's a planet, Jim, but not as we know it 
ASTRONOMERS have taken the ftrst 
picture of a planet outside our solar 
system. 

One scientist called the discovery 
"unbellevably exciting". 

Experts at Naaa aald the sighting 
challenges conventional theories about 
the birth and evolution of planets and 
offers new lnalgbts Into the formation of 
the Earth and Ita nel.gbbours. 

The planet, found within the 
constellation of Taurus, la about 450 
Ught-yeara away and was Dung about 130 
bllllon miles from the atara that ejected 

lt. The object la two to three times the 
size of Jupiter, the largest planet ln the 
solar system. 

"The results don't directly tell us 
about the presence of any planets Uke 
Earth," said Su84ln Terebey of the 
Extrasolar Research Corporation ln 
Paaadena, California. 

"But thla observation pushes back the 
clock on planet formation. It provides 
valuable new clues to the orlgln of our 
solar system." 

Naaa aald Ms Terebey belleved the 
planet may have been Dung Into deep 

space by a gravitational "sllngshot" from 
its parent stars. It was her team that 
used the orbiting Bubble Space 
Telescope to make the dlscovery. 

Future observations call for additional 
photos at a later date to conftrm the 
object's movement across the sky and to 
determine that it la a planet and not a 
dwarf star. 

"This la unbelievably exciting, seeing 
a possible planet for the tlrst time," 
said Washlngton astrophysicist Alan 
Boss. "This la a maJor, unprecedented 
observation." STAR TURN: 'Die pluet, leJt, and parent star 

-- -- -- ------------------------------------------------------------------------------------------� 



Computer idle? 
Help spot UFOs 
Communally we can 
pull off what no one 
can do on their own 

By JOAB JACKSON 

S
ounds like science fiction, 
but by early next year about 
110,000 people around the 

world are going to be able to use 
_ their personal computers to scan the 

skies for extraterrestrial signals. 
The project is called SETI@home 

and is an offshoot of the non profit 
Search for Extraterrestrial Intelli
gence Institute (SETI). The institute 
has use of the world's largest radio 

telescope in Arecibo, Puerto Rico. It 
also has a supercomputer sifting 
through 28 million channels look
ing for signals -perhaps some old 
show on intergalactic television, or 
some other signal, unintentional or 
not, drifting off a planet somewhere 
in the cosmos. 

Fall short 
It's a start, though SETI's efforts 

,still fall short of the muscle needed 
to sift through all the different fre
quencies for some glimmer of intel
ligent life. 

That's where SETI @home will 
help. This project will break down 
some of the data from that Puerto 
Rican telescope into 50-second 
chunks and send it out over the In
ternet to home computers, which in 
turn can churn through them in their 
idle moments. 

- Its expected start-up date is Janu-
3:ry 19.99. Beta testing with a small 

group of users is already taking 
place. · 

Although the technique of distrib
uted computing is already used in a 
limited way in business, this awe
some potential of tapping the mil
lions of computers worldwide is 
just beginning to be understood. 

"Distributed computing is a meth
od that breaks a large task into many 
small bits that individual computers 
can solve separately," is how 
Boardwatch magazine neatly sums 
it up. 

Distributed. computing can ·utilize 
untold amounts of processing pow
er that otherwise would go to waste. 
Very rarely is all the processing ca
pability utilized on the average 
home PC. 

Useful cycles 
Much of the time it sits idle, wait

ing while its owner talks on the tele
phone or is diverted elsewhere. 
Even while a computer runs a 
spreadsheet or word-processing 
program, most of its cycles remain 
unused. SETI@home created a 
small program that puts those cy
cles to work. 

Don't care for searching out little 
green men? How about secret keys? 
Take a look at Distributed.Net 
(http://www.distributed.net), a non
profit coalition run by 20 individu
als. 

Last year, as part of a promotional 
campaign, the data-security firm 
RSA Labs challenged computer
philes to discover a secret message 
encrypted with RSA's 56-bit key. 
(The "key:' to unlock the message 
was 56 bits long, meaning the mes
sage was encrypted in one of ap
proximately 72 quadrillion different 
ways.) . 

With the combined effort of ap
proximately 20,000 computers the 
world over, Distributed.Net was 
able to find the right key within 250 
days. 

"We had people from every time 
zone, almost every country partici-

� Tpr� Swl, Thursday September 10,·1998 

pating," says David McNett, one of J TORONTO STAR . Tuesday October 27, 1998 
Distributed.Net's cofounder. ' · 

How long would it have taken one Dancing person with a single computer to 
break the code? "The sun would 
bum out sooner.than one person atoms may 
could crack it," McNett boasts. 

I 
Now th� stakes have ?een raised: 

ffifi future RSA has Issued a·64-bJt encrypted 
message, and, of course, Distrib- t \ uted.Net continues to welcome vol- compu ers 
unteers. 

At John Hopkins University in 
Baltimore, professor of computer COPENHAGEN (Reuters)

science Baruch Awerbuch hopes to Danish scientists say they've 

harness distributed computing for a created a computer chip on 

cause almost everyone can agree on which a single atom jumping 

_ making money. back and forth could generate 

Awerbuch foresees a time when binary code. 

be · d � Applying this technique, in-you might actua1ly pal or your. 
formation stored today on one 

, extra cycles. In other w�rds, your 
million CD-ROMs could be put 

, computer can be processmg some- on a single disc, says physicist 
' one else's accounting package or Dr. Francois Grey, the team 

graphics program, earning you cash 
leader. 

while you sleep. Using a scanning-tunnelling 
In a project funded by a $1-mil-

microscope, a four-man team 
lion three-year federal grant from at the Danish University of 
the Advanced Research Project Technology was able to remove 
Agency -the people who brought from a hydrogen-coated sur
us the Internet - Awerbuch is face on a silicon chip, one of a 
studying the technology and eco- pair of hydrogen atoms. That 
nomics of sharing computer power left the remaining hydrogen at-
over the Internet. om jumping back and forth. 

"This sharing should not be "This is basic research. It's 
viewed as an altruistic thing," not something you can put in a 
Awerbuch says of his project. "To computer tomorrow," said 
the contrary. this is purely an entre- Grey, adding it might take a de
preneurial arrangement, where you cade or two before the technol-1 trade what you own in exchange for ogy becomes commercially via-
cash." ble. 

Besides, participating in a project Scientists elsewhere have 
with a task wholly beyond what any been able to make single atoms 
one individual could accomplish jump back and forth at super
has its own rewards as well. cold temperatures, but the 

Whether or not aliens are ever Danish team was the first to 
found, there are tangible benefits to succeed at room temperature, 
SETI@home. In an age when corn- Grey said. 
puters threaten to fragment commu-
nities, projects such as these help 1 
bring toge

_
ther people from around 

.'The Toronto Sun, Thursday Or' ob�r 29, 
�he world m a c?mmon cause -:-- or / 

I m SETI @home s case, even differ-
S h. Is lift ,1998 ent worlds). P IDX ge 

SETI@ home: http://setiathome . ALEXANDRIA, Egypt (AP)-
ssl.berkeley.edu A 2,000-year-old granite sphinx 

Distributed.Net: http://www.dis- was raised yesterday from the 
tributed.net ruins of a sunken city where 

RSA Secret Key Challenge: RSA Cleopatra had a palace. 
Secret Key Challenge: http://www. Eg�pt'� _

Supreme Council o! 

rsa.corn/rsalabs/97challenge/ e �taqUitaes wants
_ 
to tu m t""'-· 

ruans of Alexandna's royal court 
NOW JUNE 25-JULY 1, 1998 into an underwater museum. 

Search
foraliens 
-at home 

NEW YORK (AP) - While you 
surf the Net, your home computer 
might soon also be performing a 
loftier task - scouring the heav
ens for signs of extraterrestrial life. 

Home computer users are being 
enlisted in an effort to analyse little 
slices of the sky for faint radio sig
nals from distant civilizations. 

Researchers at the University of 
California at Berkeley are develop
ing software, SETiathome, to ana
lyse the vast amounts of data col
lected by the world's largest radio 
telescope, the 300-metre-diameter 
instrwnent at Arecibo, Puerto Rico. 

load the software from http://seti
athome.ssl.berkeley.edu next April. 

SET! <Search for Extraterrestri
al Intelligence) uses a technique 
called "distributed computing" to 
spread the load of crunching the 
data collected by the telescope, 
which can scan 168 million radio 
frequencies simultaneously. 

Project leaders· hope to get at 
least 100,000 volunteers to down-



Bigfoot's trail runs hot 
with acrimony 

M 
ore than 30 
years ago, in a 
smal1 clearing 
amid the dense 
o l d-g r o w t h  

forests of western Oregon, Rene 
Dahinden's life was suddenly im
bued ·with a sense of purpose. 

Mention to him the slight pecu
liarity that he wasn't even present 
to witness the seminal event in 
question, and he'll shrug it off, ex
hale heavilv and smile. 

"I didn't
-

need to be there to 
know what I know," says Mr. 
Dahinden, 68, flashing �m al1-
but-tooth-free grin. "That out 
there, somewhere, is an animal 
beyond our understanding." 

Mr. Dahinden's closeness to the 
event in question can perhaps be 
explained by what it left behind, 
the now-legendary Patterson 
film, 18 seconds of celluloid pur
ported by true-believers to be the 
only real film footage of Bigfoot 
on Earth. 

The images it captured are as fa
miliar as they are confounding: A 
large, black-haired, upright fig
ure, far too heavily muscled to be 
explained away as a man in a 
monkey suit, Mr. Dahinden says, 
strides swiftly across the clearing, 
through a creek bed, and into the 
dense brush surrounding. 

The film, now 51% owned by 
Mr. Dahinden, was the launching 
pad for a 30-year-old obsession 
to either prove the film is legiti
mate or prove it's a fake. He has 
been unable to do either. 

" However much people say 'we 
are scientists,' you just can't be 
when it comes to this film," he 
jays in a voice still thickened by a 
rtrong German accent despite his 
110re than 40 years in Canada. 
The film is an emotional thing. 
: t grabs you." 

For Mr. Dahinden, the film was 
he culmination of everything he 
1ad learned since his first expo
.;ureto the Bigfoot legend in 1951. 

Fresh from his native Switzer
and, Mr. Dahinden's first home 
n Canada was on an Alberta 
ann, where the farmer frec]v 
pun Bigfoot yarns, some ru

�


nour, some hearsay, some culled 

from the legends of local natives. 
By 1956, Mr. Dahindcn was cap

tivated enough to pull up stakes 
and move to Harrison Hot 
Springs, the site of a curious 
event for the British Columbia 
centennial celebration called the 
Harrison Sasquatch Hunt. 

John Green, who was beginning 
his own explorations of the Big
foot legend, remembers a young 
Rene Dahinden turning up for 
the hunt, eager to cut through the 
centennial celebration's hype and 
separate the myth from reality. 

'WHEN I FIRST HEARD 

OF THIS FILM, I SAID 

TO MYSELF, 'I WON'T 

BE ABLE TO PROVE 

THAT IT'S REAL, BUT 

I'LL SURE AS HELL BE 

ABLE TO PROVE IT'S 

A FAKE. I'LL FIND 

THE GUY IN THE 

MONKEY SUIT.' ' 

Renc Dahinden 

"There are people in this busi
ness that are phony, no question," 
said Mr. Green recently, "and 
Rene is definitely not that. He's in 
this in a very real, genuine way." 

Mr. Dahinden and Mr. Green 
began to collaborate on their 
work. They shared information 
and investigated hundreds of 
sightings, called themselves field 
researchers and shunned the few 
academic anthropologists who 
dared tread on their turf. 

"In the beginning, we were try
ing to get a Sasquatch," Mr. 
Green recal1s. "1 eventually 
reached the conclusion that that 
was about like buying tickets in a 
lottery ... 

Mr. Green began to share infor-

mation with the growing legions 
of Bigfoot researchers in hopes 
that pooled resources might turn 
up more iron-clad evidence. But 
Mr. Dahinden saw that as a be
trayal, and broke off with Mr. 
Green. They haven't spoken in 
more than 20 years. 

Mr. Dahinden, however, has 
never wavered from his course. A 
film 18 seconds long has con
sumed half a lifetime. He has ex
amined it frame by frame, look
ing for hints of tampering. He has 
consulted Hollywood make-up 
artists to confirm that the figure 
is too exacting to have been 
faked. Rene Dahinden, whose 
has spent half his life examining 
evidence and reports on 
Sasquatch, is stumped. 

"When I first heard of this film, 
I said to myself, 'I won 't be able to 
prove that it's real, but I11 sure as 
hell be able to prove it's a fake. 111 
find the guy in the monkey suit,' " 
he said. "Well, 30 years later ... 
let me just say this: It's a very, 
very complex strip of film." 

Almost as complex, according 
to Grover Krantz, a professor of 
anthropology at Washington 
State University, is how Mr. 
Dahinden wrangled his way into 

part ownership of the film. Dr. 
Krantz, who has been at odds 
with Mr. Dahinden over the intri
cacies of the Patterson film for 
decades, said Mr. Dahinden rail
roaded Mr. Gimlin out of his 
stake in the film. 

Nonsense, says Mr. Dahinden: 
Mr. Gimlin grew weary of the 
endless hassles - and little finan
cial benefit - of owning the film, 
and turned it over to him. 

The conflict is a microcosm of 
the endless backbiting that seems 
to rage in the Bigfoot community. 
Mr. Dahinden calls Dr. Krantz 
and Dr. John Bindernagel, both 
with doctorates in anthropology, 
"bloody fakes." 

The academics describe Mr . 
Dahinden as an annoyance and a 

triviality whose claim to the film 
- after all these years, still the 
best potential evidence that such 
a creature could exist - is a 
moral travesty. "I just don't think 

he has a shade of moral right to 
have any part of that film," said 
Mr. Green. "It's not his, and it 
never was." 

Moral implications aside, Mr. 
Dahinden has allowed his very 

serious research to be interrupt
ed by moments of frivolity. Lately, 
Mr. Dahinden has become the 
poster boy for Kokanee Beer, a 
B.C. brewery suddenly fond of 
Sasquatch for its ad campaigns. 

There is the blurred still-frame 
poster of the beast in full stride, 
fitted with a similarly blurred 
case ofKokanee in its grasp. 

'THEY LOVE TO TALK, 

THOSE PH.DS. BUT 

LET'S GET RIGHT 

DOWN TO IT: IT'S MY 

BLOODY FILM, AND 

I'LL DO WITH IT AS I 

GOD DAMN PLEASE.' 

Rene Dahinden 

It is Mr. Dahinden's toothless 
visage that greets beer-store cus
tomers in B.C., while on televi
sion, he consents to an interview 
while a Sasquatch, in this case, a 
guy in a monkey suit, shakes his 
trailer home while Mr. Dahinden 
tells the interviewer that 
Sasquatch is "a load of hooey." 

Perhaps, says Mr. Green, his for
mer associate has finally found 
his true calling. " He won an 
award for best actor in a 1V com
mercial," said Mr. Green. "What 
they didn't know was that he was
n't acting." 

For the ever-gregarious Mr. 
Dahinden, academic criticism of 

his less-than-academic use of the 
film falls on gleefully deaf ears. 

"They love to talk, those Ph.Ds," 
he says. "But let's get right down 
to it: It's my bloody film, and 111 
do with it as I god damn please." 

National Post 
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�We now have new eye on Universe 
BY ART McDONALD 

Two thousand metres under
ground is a strange place to go to 
study the sun. 

No light penetrates to this depth, 
but the Sudbury Neutrino Observato
ry (SNO), which opens Wednesday, 
will use neutrinos which can pene
trate almost anything. 

This unique neutrino telescope, the 
size of a ten-storey building, has been 
created deep in INCO's Creighton 
Mine near Sudbury, Ontario, by a 
team of scientists from Canada, the 
U.S. and the U.K. The observatory is 
a major opportttnity to view our Uni
verse in new ways, studying funda
mental puzzles about our sun and 
about the smallest and largest re
gions of the world around us. 

These elusive neutrinos are the key 
to the puzzles and this new Canadian 
Observatory will detect them with the 
best substance for this purpose: 1,000 
tonnes of pure heavy water on loan 
from Canada's reserves. 

As other scientists build their opti
cal telescopes on the tops of remote 
mountains to avoid the city lights, the 
SNO scientists io far underground to 
avoid the cosmic rays which would 
light up their detector like the North
ern Lights if it were built on the sur
face of the earth. 

There are more neutrinos than any 
other type of sub-atomic particle, yet 
we are normally oblivious to their ex
istence. Enormous numbers were 
produced in the origjnal Big Bang 
and more are produced steadily by 
the nuclear reactions powering the 
sun. These neutrinos stream through 
us continuously but only once in our 
lifetime might one stop in our body, 
with no noticeable effect. However, 
when detected by SNO, neutrinos 
can reveal information about our sun 
and stars which cannot be obtained 
by other means, including questions 
as fundamental as the future evolu
tion of our Universe: Will it expand 
forever, or collapse in a Big Crunch 
billions of years from now? 

The SNO detector is an achieve
ment of engjneering as well as sci
ence: an ultra-clean laboratory the 
size of a ten-storey building, the larg
est plexiglass sphere ever built (to 

- hold the heavy water) and 9500 ultra
sensitive light sensors to observe the 
faint bursts of light produced by the 

neutrinos. Origjnally proposed in 
1984, the SNO project has been un
der construction since 1990 when 
funding was committed by a consor
tium of Canadian federal, provincial 
and industrial supporters and gov
ernment agencies in the U.S. and 
U.K. The total construction cost has 
been $7 4 million, but if attempted 
anywhere else in the world it would 
have cost over $500 million. In Cana
da the heavy water, valued at $300 
million, is on loan from AECL with 
the cooperation of Ontario Hydro 
and the $ 150 million infrastructure of 
the mine is being provided by INCO 
for only the daily incremental opera
tion costs. 

SNO scientists are beginning oper
ation of the Observatory this month 

The Sudbury Neutrino 
Observatory can 
challenge our current 
thinking about the sun, 
and our Universe on the 
smallest and largest 
scales 

and will celebrate the Official Open
ing Wednesday with Canadian and 
international government and scien
tific representatives present, includ
ing Professor Stephen Hawking of 
Cambridge University. During the 
next few years they will provide an
swers to some of the most fundamen
tal questions posed by humans since 
they began to wonder about the 
world around them. How does the 
sun shine? What is the future of the 
Universe? How does the Universe 
work on the smallest scales, well in
side the atom? 

Neutrinos, along with electrons 
and quarks, are thought to be basic 
building blocks of matter. However, 
neutrinos are so elusive that many of 
their most basic properties, such as 
their mass, have not yet been deter
mined. They are known to be pro
duced extensively by the nuclear re
actions which power the sun, but all 
measurements performed to date of 
the number reaching us from the sun 

have shown fewer than predicted by 
the best modern theories. This may 
be because these theories are incom
plete or incorrect, or it may be be
cause the neutrinos are changjng 
their properties in transit to the earth 
so that they were not detected by pre
vious detectors. SNO can determine 
which answer is correct. 

The changed neutrino properties, 
which could be observed by SNO, 
could only occur if the neutrinos have 
mass. If they do, it would have sever
al basic scientific implications. Even 
a tiny mass, combined with their 
enormous numbers, could create a 
gravitational attraction for the rest of 
the Universe which would slow the 
expansion which has been occurring 
since the origjnal Big Bang. Second
ly, the current Laws of Physics, 
which work extremely well on the 
microscopic scales occupied by the 
basic building blocks such as elec
trons and neutrinos, have no place 
for a neutrino mass. A clear indica
tion of mass would require a revision 
to our current theories and would 
provide a signpost for the broader 
theories which would take their 
place. The Observatory can chal
lenge our thinking about the sun, and 
our Universe on the smallest and 
largest scales. 

When the Observatory has done its 
job and the answers are available, we 
will understand our Universe more 
completely, will rewrite our texts in 
these areas and will have educated a 
generation of Canadian and interna
tional students in many frontier areas 
of study. In addition to the many 
technological innovations created in 
building this challengjng project, 
past experience has demonstrated 
that improvements in fundamental 
knowledge are. ultimately of strong 
benefit to mankind. 

From their vantage point deep be
neath the Canadian Shield, SNO sci
entists will soon train their new sci
entific eye on the Universe. Our 
ability to observe our world will take 
on another dimension as neutrinos 
are used with greater sensitivity than 
ever before to probe the outer and in
ner reaches of nature. 

Art McDonald is the Professor of 
Physics, Queen's University, and the 
director of the Sudbury Neutrino 
Observatory Institute. 
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