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: Fundamental research

3] This is CERN's core business.With the LHC
: the aim is to continue to push our
understanding of the fundamental structure of
the universe.The results from the LHC might
shed light on:
g Dark energy
Dark matter
Extra dimensions
Higgs
Supersymmetry
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Astronomers expect ALMA to make extremely important contributions in a variety
of scientific specialties.

ALMA will be a premier tool for studying the first stars and galaxies that emerged
from the cosmic "dark ages" billions of years ago.These objects now are seen at
great cosmic distances, with most of their light stretched out to millimeter and
submillimeter wavelengths by the expansion of the Universe. See

In the more nearby Universe, ALMA will provide an unprecedented ability to study
the processes of star and planet formation. Unimpeded by the dust that obscures
visible-light observations, ALMA will be able to reveal the details of young, still-
forming stars, and is expected to show young planets still in the process of
developing.

In addition, ALMA will allow scientists to learn in detail about the complex chemistry
of the giant clouds of gas and dust that spawn stars and planetary systems.

Many other astronomical specialties also will benefit from the new capabilities of
ALMA, such as:

Map gas and dust in the Milky Way and other galaxies.

Investigate ordinary

Analyze gas from an erupting volcano on Jupiter's moon, lo.

Study the origin of the


http://www.almaobservatory.org/en/science-with-alma/alma-deep-field
http://www.almaobservatory.org/en/science-with-alma/star-and-planet-formation
http://www.almaobservatory.org/en/science-with-alma/evolved-stars-stardust
http://www.almaobservatory.org/en/science-with-alma/evolved-stars-stardust
http://www.almaobservatory.org/en/science-with-alma/the-stars
http://www.almaobservatory.org/en/science-with-alma/the-sun
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LETTERS

A massive star origin for an unusual helium-rich
supernova in an elliptical galaxy

K. S.Kawabata', K. Maeda?, K. Nomoto?, S. Taubenberger’, M. Tanaka®?, J. Deng’, E. Pian®, T. Hattori’ &
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dwarf. Here we report that the observed properties of SN 2005c¢z,
which appeared in an elliptical galaxy, resemble those of SN 2005E.
Weargue that these properties are best explained by a core-collapse
supernova at the low-mass end (812 solar masses) of the range of
massive stars that explode’. Such a low-mass progenitor lost its
hydrogen-rich envelope through binary interaction, had very thin
oxygen-rich and silicon-rich layers above the collapsing core, and
accordingly ejected a very small amount of radioactive **Ni and
oxygen. Although the host galaxy NGC 4589 is an elliptical, some
studies have revealed evidence of recent star-formation activity’,
consistent with the core-collapse model.

We discovered SN 2005cz on 2005 July 17.5uT in the elliptical
galaxy NGC 4589. The spectrum of SN 2005cz taken on July 28 is
consistent with post-maximum spectra of type Ib supernovae®. Thus,
SN 2005¢z would have originated froma core-collapse of an envelope-
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