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Galactic star 'baby boom' ended five billion
years ago

January 16 2014, by Harry Dayantis, Oxsciblog

An artist's impression of the European Space Agency Herschel telescope. Credit:
ESA

Luminous galaxies far brighter than our Sun constantly collide to create
new stars, but Oxford University research has now shown that star
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formation across the Universe dropped dramatically in the last five
billion years.

The research, co-led at Oxford by Dr Dimitra Rigopoulou and Dr
Georgios Magdis from the Department of Physics, showed that the rate
of star formation in the Universe is around 100 times lower than it was
five billion years ago. They also showed that some luminous galaxies
could create stars on their own without colliding into other galaxies.

The findings, published in the Astrophysical Journal, suggest that most of
the stars in our universe were born in a 'baby boom' period five to ten
billion years ago. The observations were made using the European Space
Agency's Herschel Space Observatory.

I asked lead author Dr Rigopoulou to explain the research and what it
tells us about the birth of stars.

OxSciBlog: What has changed in the last five billion
years?

Dimitra Rigopoulou: There is clear evidence that the galactic-scale
physical processes that initiate the formation of stars in the most
luminous galaxies in the Universe have changed. Locally, luminous
galaxies that produce a large volume of stars are almost always
associated with galaxy interactions or merging. When galaxies collide,
large amounts of gas are driven into small, compact regions in the
galaxies causing stars to form. This process results in a highly efficient
conversion of gaseous raw materials into stars. However, we found that
many galaxies were able to form stars without colliding a few billion
years ago.

OSB: Why is this important?
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DR: We know that the majority of the stars in our Universe were born in
massive, luminous galaxies. Our results change our understanding about
how stars were formed in these systems. Consequently, our view about
the way the majority of stars formed in our Universe must change.

OSB: Why is it surprising that non-colliding disk
galaxies can create stars?

DR: Normal disk galaxies are unperturbed systems that undergo a slow
and steady evolution. So, by discovering normal disks with very high star
formation rates we have uncovered a fundamental change in the galactic-
scale process of star formation in the most efficient star-forming
galaxies of our Universe.

OSB: What results surprised you the most and why?

DR: Over the last decade there have been various lines of evidence
suggesting that in the early Universe around ten billion years ago,
luminous galaxies were quite different from what we observe in the
present day.

To our surprise, we found that this change already occurred less than
five billion years ago, suggesting that the changes were very rapid and
did not happen over long timescales. We measured ionised carbon,
which is produced when the gas in the galaxy cools down and collapses
initiating the formation of stars. The ionised carbon levels from
luminous galaxies five billion years ago were very similar to those from
ten billion years ago but completely different to today's galaxies.
Something important must have happened to change galaxies' behaviour
to what we see today.

OSB: Do we know why galaxy behaviour is changing?
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DR: We think there are two main factors responsible for the change in
the behaviour of galaxies: one is the amount of gas that is available to
them and the other is the gas 'metallicity’, the proportion of matter made
up of chemical elements other than hydrogen and helium . As galaxies
get older, they use up their gas to make stars so they run out of the raw
material needed to create more stars. The availability of large gas
reservoirs means that some galaxies can make stars efficiently without
the need of interactions to trigger the star forming activity, as happens in
local galaxies.Metallicity, on the other hand, is very closely related to
star formation so a change in the specific make up of the gas can have a
huge impact on the way star formation proceeds and hence affect a
galaxy's behaviour.

While our results have highlighted these important changes in the way
galaxies form their stars as they turn older we now have to follow these
leads and firmly establish these points of change in the fascinating lives
of these luminous infrared galaxies.

More information: Paper: iopscience.iop.org/2041-8205/781/1/1.15/
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