
222 hours, or fewer than 32 nights (see ‘Up in 
the air’), and leave astronomers trying to grab 
what flight hours they can, when they can. 
SOFIA will not reach its goal of 960 research 
hours in a calendar year until 2016. “Things 
are moving in the right direction, but there is 
a ways to go,” says Paul Goldsmith, an astrono-
mer at the Jet Propulsion Laboratory in Pasa-
dena, California.

ABOVE THE ATMOSPHERE
SOFIA was conceived in the early 1990s as 
a replacement for NASA’s Kuiper Airborne 
Observatory, a smaller telescope-on-a-plane 
that had been in use since 1975. The goal 
was to fly SOFIA from dusk until dawn sev-
eral times a week so that astronomers could 
observe planets, stars and galaxies at the infra-
red wavelengths that are impossible to detect 
from the ground. 

That goal is still far off. SOFIA saw its first 
light in 2010 (see Nature 466, 428–431; 2010) 
and began limited science runs in 2011. Since 
then, mission scientists have been following a 
drawn-out schedule for ramping-up research 
while bringing the major instruments into use. 
“It was a strategy to get the most science out,” 
says Paul Hertz, head of NASA’s astrophysics 
division in Washington DC.

SOFIA has found itself scooped by the Euro-
pean Space Agency’s Herschel space telescope, 
an infrared instrument launched in 2009. 
SOFIA was meant to be a pathfinder for Her-
schel, but instead has been left to chase inter-
esting targets identified by the space telescope, 
which ceased operations last year. 

SOFIA is also spending much less time 
doing science than project managers would 
like: in 2013, it logged just 175 of 240 sched-
uled research hours. The biggest culprit was 
the two-week US government shutdown in 
October, triggered when legislators could not 
reach agreement on a budget bill. Nine SOFIA 
flights were lost to the shutdown, including 
planned observations of a bright exploding 
star in the constellation Delphinus. “We lost 
the nova!” says Robert Gehrz, an astronomer 
at the University of Minnesota in Minneapolis 
and chair of the SOFIA users advisory group.

Technical troubles were also to blame. One 
instrument sprang a helium leak. Another 
experienced problems with its power supply 
and the fasteners used to attach it in the tele-
scope cavity. Some images are still less than 

ideal because the telescope shakes during flight. 
But dealing with instrument issues is part of the 
normal teething process of bringing a complex 
observatory online, says Dan Lester, an astron-
omer at the University of Texas at Austin. 

Keeping a modified jumbo jet flying night 
after night carries other challenges. Late last 
year, for example, a damaged turbine blade 
meant that an entire engine had to be replaced. 
The cost of employing pilots, technicians and 
mechanics adds up. The mission’s $78-million 
annual operation budget is the second most 
expensive in NASA’s astrophysics division, 
after the $93 million needed to keep the Hub-
ble Space Telescope going.

For all its troubles, SOFIA has still racked up 
some scientific achievements, including the 

best measurements 
yet of an occultation, 
in which Pluto passed 
in front of a distant 
star and revealed its 
thin atmosphere. 
Because SOFIA can 
fly to locations up to 

10 hours away from its home base in Palmdale, 
California, it can travel to many of the geo-
graphical spots where occultations and other 
such rare astronomical events are visible. Hans 
Zinnecker, SOFIA’s deputy director for science 
mission operations, says that research flights 
are getting more regular. He points to a string of 
nine flights over the course of three weeks from 
New Zealand, where SOFIA was deployed to 
study southern-sky targets such as the Magel-
lanic Clouds. “That was a smashing success,” 
says Zinnecker. “It surprised even ourselves.”

Lester, who served on a 2013 NASA over-
sight panel for the mission, feels much more 
positive about it than he did a few years ago. 
“In many respects, SOFIA has turned the cor-
ner,” he says. “The problems that we’re having 
today are problems that we won’t have tomor-
row.” ■ SEE EDITORIAL P.408

UP IN THE AIR
Technical troubles have kept SOFIA from meeting its observation goals.

Phase Dates Planned 
hours*

Completed hours Oversubscription**

Early science May 2011 to November 2011 139 hours 75 hours 3.7

Cycle 1 April 2013 to January 2014 240 hours 175 hours 6.0

Cycle 2 February 2014 to January 2015 222 hours 3.0

*Planned hours are for general investigator observations. Additional science can be done with time given to  
instrument teams.
**Ratio of time requested in applications to available telescope time. Source: SOFIA science office.

CORRECTION
The News story ‘Moon shots stuck on Earth’ 
(Nature 506, 278; 2014) wrongly gave 
November instead of September 2013 
as the date for when the Google Lunar X 
Prize dropped a penalty clause relating to 
government-sponsored missions.

“Our real 
focus will be on 
operations and 
observing  
and gathering 
science.”
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