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H II Region Edges Reflection Nebulae 
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PDRs (Photodissociation/Photon-dominated  
Regions) 







Immersion Grating INfrared Spectrometer  
     (IGRINS) 
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gorthou = 3(2Ju + 1), gparau = 2Ju + 1
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NGC 2023 
•  High S/N NGC 2023 spectrum 

is especially impressive!  
•  Over 200 H2 lines observed! 























We know that planets are common- Jupiters and even  
more so  terrestrial planets. 
We have a kind of cartoon story of how the formation  
process for planets unfolds, 
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Ophiuchus HR Diagram 

When we use low-resolution spectra, we see considerable age spread. 
Some theorists argue that this is a physical consequence of accretion. 
Much of it, however, is measurement uncertainty. 

  <disks> = 2.4 +/- 0.3 Myr 
  <no disks> = 2.3 +/- 0.5 Myr 
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The Zeeman effect will alter the strength of optically thick  
photospheric lines by spreading their absorptive power over a  
larger range of wavelengths. 







Stokes Vector Equation of Radiative Transf
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Spectroastrometry allows us to map the 4.6 micron CO  
lines down to scale sizes of a few AU 




