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CHAPTER OVERVIEW

11: Birth of Stars to Main Sequence Stage
Where do stars come from? We already know from earlier chapters that stars must die because ultimately they exhaust their nuclear
fuel. We might hypothesize that new stars come into existence to replace the ones that die. In order to form new stars, however, we
need the raw material to make them. It also turns out that stars eject mass throughout their lives (a kind of wind blows from their
surface layers) and that material must go somewhere. What does this “raw material” of stars look like? How would you detect it,
especially if it is not yet in the form of stars and cannot generate its own energy?

One of the most exciting discoveries of twentieth-century astronomy was that our Galaxy contains vast quantities of this “raw
material”—atoms or molecules of gas and tiny solid dust particles found between the stars. Studying this diffuse matter between
the stars helps us understand how new stars form and gives us important clues about our own origins billions of years ago.
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Thumbnail: This image, taken by the Hubble Space Telescope, shows the young star cluster NGC 3603 interacting with the cloud
of gas from which it recently formed. The bright blue stars of the cluster have blown a bubble in the gas cloud. The remains of this
cloud can be seen in the lower right part of the frame, glowing in response to the starlight illuminating it. In its darker parts,
shielded from the harsh light of NGC 3603, new stars continue to form. Although the stars of NGC 3603 formed only recently, the
most massive of them are already dying and ejecting their mass, producing the blue ring and streak features visible in the upper left
part of the image. Thus, this image shows the full life cycle of stars, from formation out of interstellar gas, through life on the main
sequence, to death and the return of stellar matter to interstellar space. (credit: modification of work by NASA, Wolfgang Brandner
(JPL/IPAC), Eva K. Grebel (University of Washington), You-Hua Chu (University of Illinois Urbana-Champaign))
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