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The far-infrared spectral range provides a number of complementary
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Astro-Chemistry Magnetic Fields in warm and Extended Regions

Because H, does not radi- b Ao The “Snake” Infrared Dark Cloud. (Right)
ate efficiently in cold gas, e Spitzer 4.5, 8 and 24 mm image in blue,
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ture of the warm dust with high-resolution ALMA observations (Hull et al. (2017) constrains
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the structure and importance of magnetic fields in star formation.

(Bottom) The discovery spectrum of SH, towards W49 is shown. (Neufeld et al. 2012;
2015) Chemical networks in the interstellar medium usually start with the simple
hydrides that have their ground-state rotational lines in the far infrared, now accessible Spectrally Resolved Lines as Structure Tracers
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provide complementary information

about dust disks. Here, the [O ], s
[C 1I] as a Tracer of Extragalactic Star Formation and [C 1] spectra toward the BHD 1
50138 are shown. Whereas previous 0.5
interferometric  observations gave 0
strong evidence for a hot gas and &
dust disk in Keplerian rotation, our
observations are the first to provide
unambiguous evidence foralarge warm
diskaroundthestar.(Sandelletal.,2018))

The [Cl] at 158mm is often assumed to be a reliable tracer of star formation, also in the early
universe. However, local universe observations with SOFIA (Appleton et al., 2018; Smirnova-
Pinchukova et al. 2019) show that in some cases AGN activity can cause significant addi-
tional [C ll] luminosity in the host galaxies. This figure (below) shows the line luminosity as

a function of FIR luminosity for several classes of high-distance galaxies, overlaid with the
Smirnova-Pinchukova et al sample (red triangles). Normal star-forming and starburst galax-
ies are shown in green circles AGN host galaxies in purple triangles, LINER galaxies in orange
upside-down triangles, and high-redshift galaxies in brown diamonds.
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correspond to 1, 2, and 3 sigma. Pink and purple shades represent LIRG LFIR > 10'" and

ULIRG LFIR > 10'? regimes. The surface mineralogy of other minor Solar System objects can also be probed by mid-

infrared spectroscopy (e.g. Vernazza et al., 2017).
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