
  

Complex Chemistry in Regions of Star and Planet Formation  
Monday,  October  23rd              12:00  p.m.          Room  4421  Sterling  Hall  
The dense hot cores around newly-formed stars harbor the highest abundances of complex organic 
molecules detected in the interstellar medium (ISM).  It is in this hot core phase where the chemistry of 
space transitions from exotic and unstable molecules to an organic chemical inventory that closely 
resembles that of Earth.  However, with the development of sensitive far-IR observatories, we have recently 
discovered that the chemistry of the ISM in colder, prestellar cores, as well as in accretion disks, may be 
as rich as that observed in hot cores. The observational astronomy portion of my research program seeks 
to examine the chemical mechanisms at play in a range of interstellar environments and to identify chemical 
tracers that can be used as clocks for the star-formation process.  In this seminar, I will overview our 
observational results obtained with the Caltech Submillimeter Observatory (CSO), the Combined Array for 
Research in Millimeter Astronomy (CARMA), the Herschel Space Observatory, and the Atacama Large 
Millimeter/Submillimeter Array (ALMA).  I will present the results of an extensive spectral line survey 
program aimed at examining chemistry across a variety of source types, including the details of the 
observations, new molecular detections, trends in molecular complexity as a function of physical 
environment, and the implications of these results for our understanding of the evolution of biologically-
relevant chemistry as stars and planets form.  I will discuss these results in the broader context of my 
integrative research program that encompasses laboratory spectroscopy, observational astronomy, and 
astrochemical modeling.  

Prebiotic Astrochemistry in the "THz-Gap"  
Tuesday,  October  24th     11:00  a.m.   Room  1315  Chemistry  

Refreshments  prior  to  seminar  at  10:45  a.m.  in  the  Shain  Atrium  
Small reactive organic molecules are key intermediates in interstellar chemistry, leading to the formation of 
biologically-relevant species as stars and planets form.   These molecules are identified in space via their 
pure rotational spectral fingerprints in the far-IR or terahertz (THz) regime.  Despite their fundamental roles 
in the formation of life, many of these molecules have not been spectroscopically characterized in the 
laboratory, and therefore cannot be studied via observational astronomy.  The reason for this lack of 
fundamental laboratory information is the challenge of spectroscopy in the THz regime combined with the 
challenge of studying unstable molecules.  Ions, radicals, and small reactive organics tend to be produced 
in trace quantities, often at high energies, and therefore have weak laboratory spectra. In addition, THz 
spectrometers have historically lagged behind those in other wavelength regimes because of a lack of 
sources and detectors that provide the power and sensitivity needed for such studies. The laboratory 
astrochemistry portion of my research program combines innovative spectroscopic approaches that seek 
to increase spectral sensitivity in the THz regime with novel chemical production mechanisms for species 
of astrochemical interest.  Our laboratory work involves characterization of astrophysically-relevant 
unstable species, including small radicals that are the products of photolysis reactions, organic ions formed 
via plasma discharges, and small reactive organics that form via O(1D) insertion reactions.  In this seminar, 
I will present recent results from our laboratory studies, and discuss these results in the broader context of 
my integrative research program that encompasses laboratory spectroscopy, observational astronomy, and 
astrochemical modeling. 
 

Graduate students can meet with the speaker in Room 8305F at 1:00 pm 
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