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Broadband, High Resolution Spectroscopy with NRAO Facilities

Over the next several years, NRAO facilities will provide the scientific community with unprecedented advances in high spatial resolution observations. What is not currently emphasized is at the same time, these observations will also provide broadband, high spectral resolution data in frequency ranges that are sparsely covered by any other astronomical facility. Spectroscopy is a vital tool to obtain a better understanding of the nature of astronomical objects. Spectroscopy allows science to investigate physical and chemical environments, probe kinematics and dynamics, and explore the high red-shifted universe all the while obtaining abundances, concentrations and temperatures of exotic molecular species. ALMA and the eVLA will be able to record over 2 GHz of instantaneous bandwidth at high spectral resolution and provide high fidelity, high spatial resolution images that are well suited for studies of Galactic sources. The GBT is currently being upgraded with a K band focal plane array that will provided information on the widespread distribution of species in addition to the 800MHz continuous spectral line coverage. Finally, the VLBA upgrade will provide higher sensitivity observations over much wider bandwidths to investigate phenomenon at the highest spatial and spectral resolution ever obtained. All these capabilities will be highlighted at this meeting using a series of science-based invited talks from wide-ranging disciplines including astronomy, chemistry and physics.

Advancing Chemical Understanding through Astronomical Observations with ALMA - The Fifth North American ALMA Science Center Conference.

The workshop will focus on the formation and characterization of molecules under interstellar conditions, the challenges these conditions pose for experimental physical chemists, and the advantages provided by astronomical instruments such as the Atacama Large Millimeter/Submillimeter Array (ALMA). The coupling of high spatial resolution and broadband spectral coverage will provide a qualitatively new type of data that will greatly enhance our view of the chemistry of the interstellar medium.  The availability of interferometer data sets that include simultaneous observations of many chemical species with multiple rotational transitions for each individual molecule provide the opportunity to correlate the spatial distributions of molecules with the local physical conditions even for complex astronomical sources.  These new measurement capabilities will usher in a new era of astrochemistry where chemical modeling will include both time and spatial parameters.  This meeting will present the observational capabilities of ALMA and will that will available to all researchers will be highlighted through demonstrations of the ALMA tools, like the pipeline for data reduction, and tutorials on how to use these tools. In addition, a set of science-based talks will focus on the many challenges to chemistry including developing data representation methods to convey the maximum information on the chemical reaction processes at work, defining a road map for coupling reaction kinetics with star-forming dynamics to generate joint time and space chemical models, and planning the needed laboratory chemical physics enterprise required to support astrochemistry in the ALMA era.   Based on the success of a similar type of meeting held at the GBT, scientists from disciplines outside of the field were extremely interested in attending and found out how they could get their hands on the real primary data off a telescope to test their theories. This is often been a large disconnect between the sciences and something that can be bridged with such a meeting. I can only imagine how this will resonate through the chemistry community if we have a meeting on the capabilities of the instrumentation available for ALMA.

