The Birth of the Sun

In This Chapter

4 Young stars glowing like toasters
¢ H-H objects sending off jets

& T Tauri stars flickering

# The Sun is a dwarf

¢ How old are you, Mr. Star?

We love the Sun because it is ours, but, in the words of Gilbert and
Sullivan’s comic operetta H.M.S. Pinafore, we also need to study “his
sisters and his cousins, whom he reckons up by dozens, and his aunts.”
Studying many stars, singly and in groups, tells us how stars like the
Sun formed and shows us similar objects today.

Flying Toasters in the Sky

Toasters are known to fly across computers as screensavers and tradition-

ally have been given out by banks for opening accounts, but did you know
that they can remind us of young stars? If you look inside a toaster as you
turn it on, you can see that the wires soon begin to glow dully. Then they
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begin to turn a little reddish. Later they glow bright red. We are seeing what astro-
nomers call black-body curves.

A black body is a perfectly radiating body. By “black,” we mean that it isn’t polka-
dotted or otherwise varying from place to place. It is uniform, and we can describe
the radiation that it gives off by only one number. We call that number the tempera-
ture. The temperature really describes how fast the particles of matter are moving
every which way.

A black body gives off radiation, but how much radi-
ation it gives off and the amounts of radiation at

The peak of the Sun’s spec- different colors depend on its temperature. For any
trum is in the yellow-green radiating black body, there is a certain color at which
part of the spectium, so we it gives off more energy than any other color. At

humans may well have l di : leneths. it o
evolved fo have our great colors corresponding to longer wavelengths, it gives

The Solar Scoop

est sensitivity there. Since off less energy. At colors corresponding to shorter
Superman has x-ay vision and wavelengths, it gives off less energy. If we graph the
was bom on the planet Krypton, energy that it gives off as a function of wavelength,
can we conclude that Krypton's we see a peaked curve (see the following figure).

star is much hotter than the Sun Sometimes this curve is called a black-body curve. It
and thus shines more brightly in is also often known as a Planck curve, after the scien-
xToys? tist Max Planck, who found a mathematical formula

for it just over 100 years ago.

A toaster heat element is e ;
about 1,000°C and thus
glows red hot. At that tem-
perature, though most of the
radiation is in the infrared,
a small fraction is in the vis-
ible part of the spectrum, so
we see the toaster wires begin
to glow visibly. The hotter RS I S
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When you heat up an object, the peak of its radiation starts way out in the infrared.
As you heat it up more, the peak moves to shorter and shorter infrared wavelengths—
that is, it moves closer to the red. At this temperature, you see the toaster (or a star
being born) glowing reddish. As it heats up more, it gives off more energy in the red,
though the peak of the radiation is still out in the infrared. When it gets hot enough,
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