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Satellite will help determine age of universe
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3,000 to 4,000 stars and have deter-
mined that about 100 likely have plan-
ets orbiting them. The first of these to
be examined by MOST is Tau Bootis,
51 light years from Earth. Matthews is
still sifting through the data, but he an-
ticipates "Tau Bootis will produce “big
results.”

As THE WORLD’S SMALLEST space
telescope, MOST has been nicknamed
the “Humble Space Telescope.” But
the questions it hopes to answer are
big ones. Data gathered by MOST will
help astronomers determine the mini-
mum age of the universe, in addition to
providing detailed information on in-
dividual stars.

How can astronomers determine the
age and physical makeup of a star just
by looking at changes in the amount of
light it emits?

Matthews explained that, to shine,
stars fuse hydrogen atoms into helium.
The older the star, the more helium it
has in its core.

Stars generate turbulence, which cre-
ates sound waves, causing them to pul-
sate and to vary the amount of light they
are emitting. Hydrogen is lighter than
helium, and sound waves travel through
it more quickly. By measuring the oscil-
lations of a star, astronomers can calcu-
late how much helium it contains, and
can determine its approximate age.

By determining the age of the oldest
stars, astronomers can set a lower limit
for the age of our galaxy, and for the
universe as a whole. (The universe is
currently believed to be between 12
and 14 billion years old.)

Another question Matthews hopes
to answer is how stars add gas to the
interstellar medium. MOST will be
trained on a number of Wolf-Rayet
stars—hot, bright, old stars about 20
times as large as the sun.

Extremely rare, Wolf-Rayet stars ac-
count for just one out of every 10 million
stars. They shed mass in a “stellar
wind”—atoms that stream off into space.
A single Wolf-Rayet star loses the equiv-
alent of Earth’s mass in a single year.

It’s also possible, by studying other
stars, to learn more about the life cycle
of our own sun. The data MOST is col-
lecting will help answer questions about
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what the sun was like as a “baby” and
what it will be like as a “senior citizen.”

By studying a wide range of stars, as-
tronomers can collect the pieces that
make up the puzzle of how stars
change over their lifetime. Because a
star’s lifetime is measured in billions of
years, it’s almost impossible to witness
stellar evolution in action, says
Matthews. “It would be like to trying
to study the life cycle of a human being
and only having one minute to look at
a person and try to see changes.” But
by looking at humans who range from
newborns to the elderly, a more com-
plete picture can be gained.

“Astronomers have the benefit of
being able to look at so many stars in
so many different stages; we can take
snapshots that let us piece together the
life of a star.”

LEARNING MORE ABOUT the sun’s life
cycle, says Matthews, can help us an-
swer questions about Earth—including
big questions about climate change
and global warming.

“The sun has a profound affect on
the climate and life of the Earth,” he
explains. “The tiniest changes in the
sun’s luminosity can have an enormous
effect on the planet.”

Understanding more about how the
sun works can help scientists to “re-
move the sun from the equation” and
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focus on how human activity alone is
affecting Earth’s climate.

Even though changes in the sun take
place over billions of years, the models
of how the sun changes affect the calcu-
lations being done today. Take, for ex-
ample, the “faint sun paradox.” Accord-
ing to our current understanding of the
sun’s life cycle, the sun is 40 per cent
brighter than it was four billion years
ago. If that’s the case, the Earth should
have been completely frozen over at that
point. Yet geological evidence seems to
indicate that temperatures were about
the same as they are today. And four bil-
lion years ago is when life first appeared
on Earth—something that required lig-
uid oceans.

“If we get that kind of stuff wrong,
we don’t know what we might be get-
ting wrong when we project [the sun’s
characteristics] forward into the fu-
ture,” says Matthews.

Whatever target MOST focuses on,
it’s bound to produce some interesting
results.

“Nobody’s been able to do this be-
fore—to stare at a star for a month and
see what it does,” says Matthews. “Be-
ing able to look at stars with this level
of detail [will mean that] we’re going
to be surprised. Stars we thought we
understood, we’re going to find that
they’re behaving differently than we
had assumed or modeled.”



