ngVLA Key Science Goal 2
Probing the Initial Conditions for Planetary Systems and Life with Astrochemistry
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One of the most challenging aspects in understanding the origin and evolution of planets and planetary systems is tracing the influence of
chemistry on the physical evolution of a system from a molecular cloud to a solar system. Existing facilities have already shown the stunning
degree of molecular complexity present in these systems. The unique combination of sensitivity and spatial resolution offered by the ngVLA will
permit the observation of both highly complex and very low-abundance chemical species that are exquisitely sensitive to the physical conditions
and evolutionary history of their sources, which are out of reach of current observatories. In turn, by understanding the chemical evolution of these
complex molecules, unprecedentedly detailed astrophysical insight can be gleaned from these astrochemical observations.
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Figure 4. Herschel HIFI detection of NH3 and
H20 in the TW Hya protoplanetary disk.
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Figure 7. Simulation of the kinds of complex molecules that will be detectable with the ngVLA, but which
are not observable with modern facilities in a practical integration time.
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Single-dish facilities have now detected chiral
molecules in the ISM at cm-wavelengths [11],
but interferometric observations are needed to
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because of their raw sensitivity [8, 9, 10] relative to interferometers, but have begun
to approach a regime where additional detections will require the ability to spatially

filter emission and/or observe with significantly increased sensitivity. With its well- identical mirror images of one another. This N N N
matched beam sizes to compact emission features, greater sensitivity, and ability to 58 ausfpery eellied) aaiiy :
push beyond the current line-confusion limit, the ngVLA will open a new era for the el ;gi[;?F-] Mcgsz"eli‘zéa"o”eta'- 'T')ticeesrfg(\)/fLXn\?virlaEiec:;eesii2§cle1:agi]liety0tvk\]/ietrh[l’ci]é [PDF] ngVLA REfe rence DeS|gn
: : : C ] RO cience 352, . .
detections of complex molecules, outcompeting modern single-dish instruments. e senstfidir o map these s meleales ai ihe DEVEIOpment & Performance Estimates
[BlAeRE 8. [ADS] Remijanetal.  [Elzzf[ 8. [ADS] Belloche et al. Bl &= 10. [MNRAS] Burkhardt et al. [FIE5ZRE 12, [ADS] Modica et al. 2014 cm-waveleneths where thev are detected.
SRS 2007 AplL 664, 47 % 2013 A&A 559, A47 WS 2017 MNRAS, in press RS ERE Ap) 788, 79. £ i ( ng VLA Memo #17 )
[®] g ] : O [=l

*
/1 _ Associated
‘ / Universities, inc.

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.




