
 

When clouds collide, destruction and creation
go hand-in-hand
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New stars seen by the Hubble Space Telescope in the Orion Nebula. Credit:
ESA/Hubble & NASA, J. Bally; Acknowledgment: M. H. Özsaraç.

All stars are born from the collapse of clouds of dust and gas. But
triggering star formation is a tricky process, because these gas clouds can
just hang out doing nothing for billions of years. A pair of researchers
have found a precise recipe for getting gas clouds to trigger star
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formation. It involves a lot of collision.

When clouds of gas collide, several things happen at once. The gas and
dust tangle up on each other and immediately trigger turbulent ripples
that race throughout the newly merged clump. Shockwaves can also
form, which travel at their own speed through the chaos. In all of the
mess pockets of the cloud can destabilize. When they do, they pinch off
from the rest of the cloud and quickly collapse as the gravitational force
within them overwhelms any other form of support.

When that happens, clusters of stars form. Astronomers have long
suspected this story to be true, but it but mysteries remain as to the
details of how a cloud of gas transforms into stars. And so a pair of
researchers investigated this in detail. They studied how the sizes and
velocities of clumps of gas lead to different rates of star formation.

They found that the largest influence on star formation was not the
properties of the gas clouds themselves but on the background they find
themselves in. For example, if two gas clouds merge together in an
environment that has a relatively high density, then the gas clumps tend
to produce more compact merger remnants. This leads to fewer but more
massive stars. Conversely, if the gas clouds are relatively isolated, they
produce more numerous but less massive stars.

This is just one piece of the larger puzzle of trying to understand the
history of star formation and under what conditions what kind of stars
our galaxy produces.

The research is published on the arXiv preprint server.

  More information: James Wurster et al, Gas and star kinematics in
cloud-cloud collisions, arXiv (2023). DOI: 10.48550/arxiv.2304.01255
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https://phys.org/tags/gravitational+force/
https://phys.org/tags/gas+clouds/
https://phys.org/tags/massive+stars/
https://phys.org/tags/star+formation/
https://dx.doi.org/10.48550/arxiv.2304.01255
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