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Introduction:  The Stratospheric Observatory for 

Infrared Astronomy (SOFIA [1]) is a 2.5 meter tele-
scope on a modified 747SP aircraft. The program is 
managed by the National Aeronautics and Space Ad-
ministration (NASA) and the Deutsches Zentrum für 
Luft- und Raumfahrt (DLR).  Operations are supported 
by NASA and DLR in a partnership, with an 80/20 
split per international Memorandum of Understanding. 

Status and recent News:  SOFIA’s first light 
flight occurred in May 2010, with all systems perform-
ing acceptably. During 2011, a set of scientific flights 
comprising the Early Science program were per-
formed. In the first portion, the Faint Object infrared 
Camera for the SOFIA Telescope (FORCAST [2])  
and then the German Receiver at Terahertz Frequen-
cies (GREAT [3]) were flown in a set of “Short Sci-
ence” flights with targets selected by the science in-
strument teams. Objectives of these 12 flights were 
accomplished.  

Figure 1 shows an image of the Orion Nebula taken 
during the Short Science flights, with emission at 19 
µm in green and emission at 37 µm in red. The ability 
of SOFIA to rapidly image large areas of diffuse ex-
tended emission is highlighted by this early image re-
lease.  

 

 

 
Figure 2 shows spectra of two locations within the 
Omega Nebula taken with GREAT. The region within 
the red square was mapped in both ionized carbon and 
carbon monoxide spectral lines, and the inseds show 
comparisons of the ionized carbon (white) and carbon 
monoxide (green) velocity profiles on two different 
lines of sight. 

Basic Science: The second phase of scientific op-
erations, called Basic Science, was driven by an 
openly-competed Call for Proposals. A US call was 
open to all non-German institutions, and a separte 
German call was issued for those at German institu-
tions. portion, an open proposal call was issued, and 
guest investigator projects were performed in a set of 
“Basic Science” flights.  Twenty-seven (27) proposals 
were accepted, spanning a range of extragalactic, ga-
lactic, and planetary science. The abstracts of accepted 
proposals are available on the SOFIA website, 
http://www.sofia.usra.edu.  

Observatory Capabilities:   
Telescope.  The 17-ton SOFIA telescope was pro-

vided by Germany. The telescope has an agile secon-
dary mirror that can chop at 1-5 Hz for atmospheric 
suppression. The telescope is mechanically isolated 
from the aircraft on a hydrostatic beating, and active 
stabilization is using gyros. The telescope performed 
admirably on its commissioning flights, exceeding its 
requirement of providing stabilized images smaller 
than 4ʺ″.   

Instruments.  There are 7 scientific instruments de-
veloped or being developed for SOFIA (Table). NASA 
issued a call for proposals in early 2011 for Second-
Generation instruments, including the possibility of 
upgrading existing instruments. and proposals are 
presently being evaluated with anticipated selection in 
late spring 2012. For reference the instrument Call is 
located at  http://soma.larc.nasa.gov/SOFIA/. 
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Pluto Occultation in 2011 June: On 23 June 

2011, SOFIA was flown through the center of the 
shadow cast by Pluto when it passed in front of a 14th 
magnitude star. The position of Pluto was updated 
based on ongoing astrometric work, with the final loca-
tion being transmitted to the flight crew via satellite 
phone link. The observations were successful, with 
Pluto arriving within 25 km of the center of the 
shadow. Results are still being interpreted by both the 
HIPO and Fast Diagnostic Camera teams and were 
presented in the 2011 DPS meeting [4]. 

Planetary Science Capabilities:  The instruments 
on SOFIA present a wide range of capabilities that are 
designed to enable guest investigators to explore di-
verse topics in planetary science. Some examples in-
clude the following. More details can be found in a 
booklet issued by the project, entitled The Science Vi-
sion for the Stratospheric Observatory for Infrared 
Astronomy.  

Thermal emission. All Solar System bodies emit 
thermal radiation within SOFIA’s wide 1-200 µm 
wavelength range. The sensitivity estimate for 
FORCAST indicates that SOFIA readily detects main 
belt asteroids larger than 10 km. The brightness and 
spectral energy distribution of comets can be assessed 
using the photometric and grism-spectroscopy capa-
bilities of SOFIA. During the Short Science flights, 
comet Hartley 2 was observed as part of the Earth-
based support of the Deep Impact mission, detecting 
the comet at 11.1, 24.2, 31.4, and 37.1 µm. 

Planetary Atmospheres. The opacity sources of gi-
ant planet atmospheres in the mid- to far-infrared in-
clude molecular species, such as the H2 features that 
dominate the opacity of at 20-40 µm as seen with Spit-
zer. In the inner Solar System, Venus is a special case 
because it has been inaccessible to infrared spectros-
copy (with cryogenic infrared space telescopes neces-

sarily avoiding the sunward viewing hemisphere). 
SOFIA can target Venus and using mid-infrared spec-
troscopy it is sensitive to the vertical and wind profiles, 
atmospheric structure, Cl abundance, and SO and SO2. 
For Mars, we expect to detect methane using high-
resolution mid-infrared spectroscopy by EXES and the 
Doppler shift to move the Martian feature relative to 
the terrestrial one. In Titan, hydrocarbon chemistry can 
be addressed. 

Kuiper Belt. The HIPO instrument (Principal Inves-
tigator T. Dunham) was specifically designed for 
planetary science, including stellar occultations by  

Kuiper Belt objects as well as extrasolar planet 
transits. SOFIA/HIPO will achieve few-km resolution 
at 30 AU distance to measure sizes and shapes of Kui-
per Belt Objects. HIPO can be dual-mounted with 
FLITECAM to allow simultaneous near-infrared and 
visible observations of occultations and measure prop-
erties of KBO atmospheres. 

Cycle 1  Proposal Call:  The first full-year pro-
posal Call was issued in December 2011. Proposals are 
due on January 27, 2012.http://www.sofia.usra.edu.  
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Instrument Wavelength Capability Availability 

GREAT 60-200 µm High-resolution spectra 2011 

FIFI LS 42-210 µm Integral field spectra 2013 

HAWC 50-240 µm Filter images 2012 

EXES 5-28 µm High-resolution spectra 2012 

FORCAST 5-40 µm Filter images, grism spectra 2010 

FLITECAM 1-5 µm Filter images, grism spectra 2011 

HIPO 0.3-1.1 µm High-time-resolution photometry 2011 

Table.  Instrumentation for SOFIA 
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