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Precise records of baby stars' growth caught
at millimeter wavelengths

August 22 2018
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Babies grow up fast, in the blink of an eye, and thus their parents wish to
record their growth without missing any moment. This is true not only
for human babies but also for baby stars, called protostars, although the
recorders are not parents but astronomers. Protostar ages, or
evolutionary stages, have been determined from observations at near-
and mid-infrared wavelengths. The youngest stage, called Class 0, is
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defined by non-detection at these wavelengths, corresponding to

Human fetuses in the womb grow at a fast rate—just as the star babies
do. Using ultrasound scanning techniques, parents can hear the baby's
heart beat, and detect the rate of bone and skull growth, and get hints
about the gender. All of these are important indicators of much progress
babies are making in terms of their growth.

Similarly, in order to record the important evolutionary stages of baby
stars, rather than ultrasound scanners, astronomers use
millimeter/submillimeter telescopes. To probe the fast growth of Class 0
protostars, an international team led by Dr. Yusuke Aso of Academia
Sinica Institute of Astronomy and Astrophysics (ASIAA, Taiwan) has
observed three Class O protostars using the Atacama Large
Millimeter/submillimeter Array (ALMA) and has differentiated
evolutionary stages of those protostars in multiple aspects. Thanks to
ALMA's capabilities, the team revealed four evolutionary indicators in
detail:

1. dusty disk growth on 100 astronomical unit scales

2. widening of outflow opening angles

3. carbon-monoxide (CO) desorption from icy grains due to
temperature rising, and

4. weakening of accretion shock, all of which are consistent with
theoretical predictions for young protostars.

Their work demonstrates the importance of millimeter wavelength
observations on probing young protostars' evolution. The work was also
accomplished by ALMA's high spatial resolution differentiating
morphology on the small scale and its high sensitivity detecting the faint
molecular line from the cold regions.

The lead author, Dr. Aso, says, "From now on, the precious moments of
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young baby stars' fast growth will be recorded more precisely on
millimeter wavelength."

More information: The Distinct Evolutionary Nature of Two Class 0
Protostars in Serpens Main SMM4, Astrophysical Journal.
1opscience.iop.org/article/10. ... 847/1538-4357/aacf9b

preprint: arxiv.org/abs/1806.10743
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