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effective,” Wieman says. “It’s clearly
something that needs to be fixed if we
want to improve education.”

Active engagement is key
Gates began adopting new methods of
connecting with students more than a
decade ago. A member of the Presi-
dent’s Council of Advisors on Science
and Technology, Gates cochairs a sub-
committee currently drafting a report
and recommendations on the federal
role in improving postsecondary STEM
teaching. He also cochaired a 2010
PCAST report on K–12 education (see
PHYSICS TODAY, January 2011, page 26).
“A very substantial research literature”
he says, shows that “active engage-
ment” of students is the formula for ef-
fective teaching. There are numerous
ways of engaging, but “one thing it
doesn’t mean is the traditional lecture,
where someone simply stands up and
lectures at students.”

Peter Bruns, when he was vice pres-
ident for grants and special programs at
the Howard Hughes Medical Institute
(HHMI), started up a grants program
providing $1 million over four years for
biomedical researchers to “go out and
do neat things in undergraduate educa-
tion,” he says. There are now 40 such
“HHMI professors,” among them Yale
University biochemist Scott Strobel. His
course includes a trip to the Ecuadorian
rainforest, where students have discov-
ered multiple new species of endo-
phytes—fungi growing within plant
tissues—and have developed their own
assays and experiments to characterize
them. Some of the newly discovered
fungi produce multiple hydrocarbons
that are found in gasoline or diesel fuel.
Another was discovered to be capable
of decomposing polyurethane. Yale
molecular biologist Jo Handelsman,
another HHMI awardee, started a sum-
mer institute for STEM faculty mem-

The Stratospheric Observatory
for Infrared Astronomy (SOFIA),
the world’s largest mobile obser-
vatory, made a rare stop on the

US East Coast in September. This photo, taken at Joint Base Andrews in Maryland, shows
the outside of the German-made 2.5- meter telescope, which is housed in a Boeing 747
flown by NASA. The telescope is equipped with an IR spectrometer known as the Ger-
man Receiver for Astronomy at Terahertz (GREAT), built by a research collaboration that
included the University of Cologne and the Max Planck Institute for Radio Astronomy.

Cruising at an altitude of 40 000 feet (12 200 meters), SOFIA flies above 99% of atmos-
pheric water vapor, which gives
it access to IR wavelengths that
are blocked from ground- based
IR telescopes, says Paul Hertz,
chief scientist at NASA’s science
directorate. Based at NASA’s
Dryden Flight Research Center
in California, SOFIA typically flies
for 10 hours, including the two
hours required for the optics to
cool to ambient temperature.
Because it returns home each
day, SOFIA can easily be main-
tained and upgraded. Indeed,
by the end of this year, it will be
refitted with a precooling sys-
tem, vibration dampers, and
improved navigation and data systems, Hertz says. Four instruments are awaiting their
turn on the observatory, and NASA is currently soliciting proposals for more.

Teachers can apply to accompany scientists aboard SOFIA flights. Mary Blessing, a
high school teacher in Herndon, Virginia, calls her flight “the highlight of my career.” She
says she was particularly impressed by the number of people involved in building and
operating a large scientific instrument.

The mobility of SOFIA allows it to record celestial events not otherwise visible. In
June, it flew out over the Pacific Ocean to observe Pluto passing in front of a star. The
shadow that Pluto cast on Earth was only 65 miles across and moved at more than 
60 000 miles per hour. With the help of some ground- based astronomers, SOFIA’s pilots
were able to position it to sample the moving shadow and obtain data on the compo-
sition of Pluto’s atmosphere. David Kramer

An observatory that comes 
home every morning


