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Abstract

This poster presents five possible
Key Science Projects for the Next
Generation Vary Large Array in the
area of “The Cradle of Life” which
includes the formation of low- and
high-mass stars, the formation of
planets and evolution of
protoplanetary disks, the physical
and compositional study of Solar
System bodies, and the possible
detection of radio signals from
extraterrestrial civilizations. The five
possible Key Science Projects are:

(1) Resolving the density structure
and dynamics of the youngest
HIl regions and high-mass
protostellar jets.

(2) Unveiling binary/multiple
protostars at high resolution.

(3) Mapping planet formation in
nearby disks on scales down to 1
AU.

(4) Studying the formation of
complex molecules.

(5) Deep atmospheric mapping of
giant planets in the Solar
System.
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Unveiling binary/multiple protostars at

higher resolution

A key question in star formation is how a collapsing core
fragments to form binary, or multiple, stellar systems.
Present (sub)millimeter interferometers have the
resolving power to peer deep inside the enshrouding
envelope, but they are hampered by the high dust
opacity that characterizes these regions. As a result of
the high optical depth, pre-stellar cores do not appear
to have significant substructure, and yet by the time the
protostars become visible through the envelope, binary
and multiple systems have become quite common.
Centimeter-wavelength observations with the ngVLA
will suffer from much lower opacity, allowing the
earliest possible detection of binarity on AU scales
within star-forming cores
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Maps of NGC 1333 IRAS 2A obtained with the JVLA at
the wavelength of 9 mm (left) and with CARMA at the
wavelength of 1.3 mm (right) (Tobin et al. 2015b).The
higher angular resolution of JVLA observations,
combined with the lower optical depth of the 9 mm
emission, resolves two components of IRAS 2A that are
separated by about 0.5

Studying the formation of complex
molecules

Centimeter astronomy presents unique access to
transitions from very complex organic molecules that
are “crowded out” at shorter (ALMA) wavelengths by
very high densities of lines emitted from smaller
molecules. The elusive and prebiotically important
glycine may only be possible to detect with the ngVLA.
Similarly, the ngVLA could provide the first interstellar
detections of sugars, which are the starting point of
RNA and DNA backbones.
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