
This slide shows the optical depth of major atmospheric absorbers in the visible and infrared. Note that the optical 
depth is much greater in the infrared due to the strong molecular fundamental absorption bands in the infrared.  Figures 
are from Crisp, D. (2000). 
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to ESO instruments." Astronomy and Astrophysics 576.



Figure is from: Tokunaga, A. T. (2000). Infrared Astronomy. Allen's Astrophysical Quantities, 4th edition. A. N. Cox. 
New York, Springer-Verlag: 143.
The high transparency regions of the atmosphere are called atmospheric windows and are labeled as J, H, K, L, M, N, 
and Q following Johnson, H. L. (1966). "Astronomical Measurements in the Infrared." Annual Review of Astronomy 
and Astrophysics 4: 193.  Johnson’s filters were very broad and the figure above shows the modern filter bandpass as 
horizontal bars.  These filters are much more narrow than Johnson’s filters to provide more precise photometry and 
better color transformation between observatories.
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Shows the atmospheric transmission at the 50th percentile, that is 50% of the time the water vapor is smaller than 
0.22mm at Dome C and smaller than 0.6mm at the CCAT site.
Schneider, N. et al. (2010). Atmospheric Transmission At Dome C Between 0 AND 10 THz. EAS Publications Series. 
L. Spinoglio and N. Epchtein. ed., 40: 327-332.



Source:  https://en.wikipedia.org/wiki/List_of_highest_astronomical_observatories









Image from:  https://www.eso.org/public/images/potw1302a/
Show ALMA site in 2013.
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Show ALMA site in 2013.





Balloon astronomy might the frontier for the far-IR in the future.
https://www.ruimtevaart-nvr.nl/media/vk_1223/Website/documenten/STO2_NVR_DSI_2017_Presentation.pdf
39 km = 128,000 feet



From presentation by Chris Walker on GUSTO project.





Extinction coefficients will be discussed later.  This is a measure of the atmospheric extinction in 
magnitudes as a function of airmass (path length through the atmosphere).
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