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Abstract 
The joint U.S. and German SOFIA project to develop and operate a 2.5-meter infrared airborne telescope in a 
Boeing 747-SP is now in the final stages of development. First science flights will begin in 2005. The observatory is 
expected to operate for over 20 years. The sensitivity, characteristics, science instrument complement, and examples 
of 1st light science are discussed. 

Introduction 
The Stratospheric Observatory For Infrared Astronomy (SOFIA) is NASA's and DLR's premier observatory for 
infrared and submillimeter astronomy. A Boeing 747-SP aircraft will carry a 2.5-meter telescope designed to make 
sensitive infrared measurements of a wide range of astronomical objects. It will fly at and above 12.5 km, where the 
telescope collects radiation in the wavelength range from 0.3 micrometers to 1.6 millimeters. SOFIA is being 
developed and operated for NASA and DLR by USRA. 

The telescope and 20% of operations will be supplied by Germany through contracts with DLR (German Space 
Agency). The development of the science instruments to be attached to the SOFIA telescope will be the 
responsibility of the U.S. and German science communities. In the U.S., science instruments will be designed and 
built at universities and national centers through a USRA peer review process. 

SOFIA First Light Instruments 
A total of nine instruments have been selected and are now under development (see Table 1). The selection includes 
three Facility Class (FI) Science Instruments (HAWC, FORCAST, and FLITECAM) and six Principal Investigator 
Class (PI) Science Instruments. Two of the PI Class instruments are being developed in Germany. 

 
First Light Expected in 2005 
SOFIA will see first light in 2005, and is planned to make more than 140 scientific flights per year of at least 8 hours 
duration. SOFIA is expected to operate for at least 20 years, primarily from Moffett Field in California, but 
occasionally from other bases around the world, especially in the Southern Hemisphere. SOFIA will fly above 12.5 
km, where the typical water vapor column density is less than 10 µm. 

The SOFIA Science and Mission Operations Center (SSMOC), to be operated by USRA, will be located at NASA 
Ames Research Center at Moffett Field, in the same hangar housing SOFIA. The SOFIA Program will support 
approximately 50 investigation teams per year. 

The finished telescope has been mated into the modified aircraft (Fig 1) and will be ready for testing in late ’03. 
First test flights will occur in mid ’04, and first science in ’05. 



 
Science Potential 
With the parameters given under SOFIA Characteristics in Table 2, and the atmospheric transmission at flight 
altitudes given in Traub & Stier (1976) (see Figure 2) we calculate that the background limited NEFD at 100 µm in 
a 30% band should be about 400 mJyHz-1/2 and at 450 µm about 300 mJyHz-1/2. The corresponding 1-σ noise in an 
hour integration should be 7 mJy at 100 µm and 5 mJy at 450 µm. The 1-σ line flux limit in 1 hour should be about 
4 x 10-18 Wm-2 at a resolution of 103 at 100 µm (see Figure 3).  

 
Figure 1 A wide angle view of the SOFIA telescope through the 
aircraft opening. The Stratospheric Observatory for Infrared 
Astronomy is preparing for its first flights. 

 
Figure 2 Atmospheric transmission as a function of wavelength 
for aircraft (14km) and mountaintop (4 km) altitudes. Absorption 
is largely due to water vapor; figure from Erickson (1995). 

Examples of Submillimeter Science with SOFIA 
Using the first light heterodyne instruments, spectra line surveys can be made to reveal many new lines in the broad 
atmospheric window. With spectral line sensitivities similar to the CSO, many new lines should be observed for the 
first time. Using the far infrared cameras, Galactic plane mapping will reveal structure never before observed at 
these wavelengths. Regions of high-mass and low-mass star formation can be imaged at 50, 100 and 200 µm. 

 

 
 
 
Figure 3   
SOFIA photometric point source  
sensitivities are shown compared  
with Herschel, KAO, IRAS, ISO,  
and SIRTF. On source integration  
time is 1 hour. 
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