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Discovery of Infrared Radiation - 1800 !



Making Light of it All! 





(left to right:  Compton, Chandra, Hubble, and Spitzer space observatories)!





thermal-IR 
image of 
Earth from 
meteorology 
satellite 





     • 2.5-meter (100-inch) telescope 
    in a Boeing 747SP 

    • Based at NASA-Dryden’s 
    Aircraft Ops Facility in 
    Palmdale, with Science Center 
    at NASA-Ames 

• 120+  8-hour research flights per year; 20 year lifetime 
• 20% share with the German space agency DLR  
• The world’s largest portable telescope! 
• Useful for both visible and infrared research 
• 1+ month per year in southern hemisphere 
• First test flights in 2007, first science flights in 2010 
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scientific instrument (1 of 7)	



Scientist work stations, 
telescope and instrument 
control, etc.	



Educator work stations	







View aft from Principal Investigator console; FORCAST mid-IR camera installed  

ONBOARD SOFIA 
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SOFIAʼs primary mirror in coating tank!



Representing the 
resolution of a 90-cm (36-

inch) telescope 

DIFFRACTION: limit to SOFIA’s angular resolution at λ > 15 µm 

… versus a 250 cm !
(100-inch) 
telescope!





Acoustic Power Spectrum Density (PSD) versus frequency 





Point source image size in focal plane versus wavelength 









The 7 first-generation instruments cover the full IR range with !
!imagers and low-to-high resolution spectrographs!

(http://www.sofia.usra.edu/Science/instruments/)!



HIPO!
optical!

high-speed!
photometer!

(Lowell!
Observatory)!
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GREAT                 
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(MPIfR) !







^!
SOFIA mid-IR image of!

Orion Messier 42!
star-forming region!



Messier 101 -- The “Pinwheel” Galaxy!



* SOFIA’s angular and spectral resolution will allow discernment of: 

- How much material is fed into the central black hole and much 
 gravitational potential energy is released thereby 

- Characteristics of the resulting variable infrared source 

- How our galaxy compares with other galaxies hosting active nuclei 

Based on a slide by Kimberlee Gresham!



“Starburst” galaxy Messier 82!





ORGANIC MOLECULES IN SOLAR SYSTEM OBJECTS!

Murchison!
meteorite!

Comet!
Wild 2!

Saturnʼs!
moon!
Titan!

Saturnʼs!
moon!

Enceladus!



Eagle Nebula!
(Messier 19)!
“Pillars of!
Creation”!
star-forming!
region – !
brown dust is 
partly organic 
substances.!



Red-brown 
color 
represents!
organic 
molecules!
in galaxy 
Messier 81ʼs!
star-forming 
clouds!



Formation! Processing! Fossil / Delivery!





SOFIAʼs!
“First Light”!

Image of Jupiter!
May, 2010!



VENUS – did it once have oceans?  Need further 
spectroscopy (esp D/H ratio) and modeling of 
atmospheric chemistry.!



•  Methane gas was recently 
detected in Mars’s atmosphere 
using ground-based telescopes. 

•  The methane gas distribution is 
patchy and changes with time. 

•  Most methane in Earth’s 
atmosphere is produced by life, 
raising questions about its origin 
on Mars. 

View of Mars colored according to 
the methane concentration 

observed in the atmosphere.  Warm 
colors depict high concentrations. 
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SOFIA observations of a stellar 
occultation by Pluto on July 23, 2011 

Image sequence from the Fast Diagnostic Camera (FDC) 
FDC!

Pluto (circled) is 13 arcsec 
from the star 200 minutes 

before the occultation!
Just before occultation: Pluto 

and star merged, combined light! During occultation: Pluto and star 
merged, only Pluto light seen! After occultation: Pluto and 

star merged, combined light!







•  On May 10, NASA announced the selection of six educators from across the U.S. 
to serve as the first class of SOFIA Airborne Astronomy Ambassadors (AAAs).!

•  The AAA program is SOFIAʼs flagship E/PO program.  Throughout SOFIAʼs 20 
years of operations, as many as 60 educators per year will be selected by peer 
review of proposals.  The Ambassadors will fly and work on SOFIA as partners to 
teams of astronomers.!

•  AAAs have developed specific plans for using their SOFIA experiences to inform 
their teaching, in addition to sharing their knowledge with other educators.!

•  The entire inaugural class of six U.S. and two German AAAs has now flown on 
SOFIA.!




