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The	
  SOFIA	
  Aircra.	
  
SOFIA is the largest airborne observatory in the world!
(Highly modified Boeing 747SP)!

§  Length: 177 feet!
§  Wingspan: 196 feet!
§  Service Ceiling: 45,000 feet (13.7 km)!
§  Airspeed at 41,000 feet: 450 knots 

(Mach 0.8 or 520 mph) !
§  Range: 6,625 nautical miles!
§  Mission Duration: 8 to 10 hours 

(standard); 12.2 hours (maximum)!
§  Cavity Door (18 ft x 14.3 ft)!

§  Fuel Usage: 150,000 to 250,000 
pounds (standard duration 
mission)!
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SOFIA’s Interior Layout"
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Observatory Details!
§ Onboard Telescope!
›  Bent Cassegrain, 2.7 meter mirror (~10 feet)!
›  Wavelength range: 0.3 - 1600 microns !
›  Installed Weight: 17 tons (34,000 lbs)!

§  6 available Science Instruments (Cycle 2)!
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SOFIA Science and Operations Centers 

SOFIA Science Center 
NASA Ames Research Center"

SOFIA Operations Center 
Dryden Aircraft Operations Facility"



§  Deployment to New Zealand provided maximal science yield, due to near-
perfect observing conditions and completion of 9 problem-free flights !

§  Target of Opportunity observations were made of interesting time-critical 
targets, including Comet ISON and Nova Del 2013!

§  3 science instruments – FORCAST, GREAT, HIPO – are now fully 
commissioned and have produced unique scientific data!

§  3 other instruments – FLITECAM, FIFI-LS and EXES – have passed their pre-
ship reviews and will complete their commissioning this year!

§  Cycle 2 Guest Investigator selections have been made and observations will 
soon begin, using all six 1st-generation science instruments!

§  Significant Observatory performance improvements were made in support of  
Cycle 2 science and SI commissioning!
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Accomplishments 

December 2013 All Hands Presentation!



Science, SI Commissioning & 
Engineering Flights Achieved*!
§  25 Science Flights!
›  153 Research Hours Achieved!
›  First New Zealand Deployment!

§  10 Instrument Commissioning Flights!
›  1 Instrument remains to be commissioned!

§  5 Engineering / V&V Flights!
*Planned flights not included in this tally were lost due to Government 
shutdown & Observatory system issues.!

SOFIA CY13 Missions 

First science deployment to New Zealand 
(July/August 2013)!
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9!December 2013 SMD MSR!

Pointing/tracking improvements 
Observatory pointing & tracking improvements were addressed 
over the past year, including:  

•  new guide camera (“Focal Plane Imager”, FPI) installation 
•  Absolute pointing 
•  Tracking schemes 
•  Matched chop-nod 
•  Drift 

The upgraded guide camera: 
•  High QE (~90%), low read  

noise, fast read out 
•  Demonstrated tracking on R ≈ 15th mag stars à 100x more 

sensitive than the old FPI  
•  Can now successfully guide on >98% of the sky fields 
•  Neutral density and near IR (~1 micron) filters allow bright star, 

lunar and day time tracking (still to be demonstrated) 
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Pointing/tracking improvements 

•  offset tracking stability as good as  
∼ 0.5’’ radial rms 

•  pointing drift rate: ~0.3’’/hr 
•  on-axis chop-nod matching while  

dithering 
−  matches up to 0.1”rms 
−  pointing stability at each raster point  

is ~ 0.3” rms 
−  able to maintain this performance 

even through “LOS rewinds” 
 

Tracking/pointing performance 
shows significant improvement 
relative to that of Early Science 
phase 

   



SOFIA Cycle 1 Airborne Astronomy Ambassadors (U.S.) 
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Home	
  states	
  of	
  all	
  56	
  (Cycle	
  0,1,2)	
  Ambassadors	
  
	
  

22	
  of	
  50	
  States	
  have	
  Airborne	
  Astronomy	
  Ambassadors	
  



SCIENCE OPERATIONS"
‒  Complete Cycle 2 Science Instrument Commissioning!

•  FLITECAM !
•  FIFI-LS!
•  EXES!

‒  Perform Cycle 2 science observations (235 Research Hours)!
‒  Finalize Cycle 3 planning and associated Observatory improvements!

PROGRAM MILESTONES"
‒  Complete KDP-E reviews and receive formal Agency-level approval 

to transition to Operations phase (January through March)!
‒  Complete the Heavy Maintenance Visit  (in Germany) on schedule 

(June through mid-October)!
‒  Demonstrate full flight rate capacity with full operations staff and the 

supporting systems and processes in place (104 RH in 30 days)!

SOFIA 2014 Priorities 
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Get Ready for a Productive 2014!"
"

§  SOFIA is online and providing unique 
observational capabilities to the astronomical 
community!!

§  Future successes will build on the many 
SOFIA accomplishments made this past year!

§  The SOFIA team is committed to improving 
performance to meet evolving science 
community expectations!

§  This year will mark the completion of the 
transition to the operations phase!



Back Up"
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Last	
  updated:	
  June	
  29,	
  2013	
  

GALEX	
  NASA	
  science	
  mission	
  
ended	
  February	
  2012.	
  
Caltech	
  mission	
  May	
  2012-­‐	
  
April	
  2013,	
  Decommissioned	
  
June	
  29,	
  2013.	
  

Herschel	
  cryogen	
  depleted	
  in	
  
April.	
  Spacecra.	
  
decommissioned	
  by	
  ESA	
  on	
  
June	
  17,	
  2013.	
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ISF = Initiation of science flights!
SS = Short science!
FOC = Full operational capability!
RSSO = Ready for sustained science ops!
!
Science Cycles"
Cycle 1: Performed with 4 1st Gen Instruments!
Cycle 2: Performed with all 6 1st Gen Instruments!
Cycle 3: Performed wilth all 1st Gen and 2nd Gen 
Instruments!
!
!

ü  Segment 0: Functional check flight and ferry flight!
ü  Segment 1: Closed door flight test!
ü  Segment 2: Open door flight test and early science!
•  Segment 3: Shared purpose observations, upgrades,!

      and observatory characterization!
•  Operations: Mission operations !

Flight Segment Timeline/Phased Science Observations 

FOC	
   FOC	
   RSSO	
  

Science flight activity!

A/C testing, maintenance and 
engineering work !

SI Commissioning flight activity!

FIFI-­‐LS/EXES/FLITECAM	
  

CY13	
  (Cycle	
  1	
  Science)	
   CY15	
  (Cycle	
  3	
  Science)	
  
3 Ops	
  

CY14	
  (Cycle	
  2	
  Science)	
  

Science	
  Observa;ons	
  mixed	
  with	
  instrument	
  commissioning,	
  
observatory	
  upgrades,	
  and	
  maintenance	
  periods	
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