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TAKING THE SEARCH OUT OF SEARCH AND RESCUE

Hello! I'm Lisa Mazzuca, manager of NASA’s
Search and Rescue office. In this book, you'll
learn, through poetry and art, about NASA’s work
developing search and rescue technologies.
We’re so excited to share our work with you!
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GAST OF CHARACTERS

Lisa Mazzuca serves as NASA’s mission manager for the Search and Rescue office. She previously
supported servicing missions for the Hubble Space Telescope as operations instrument manager
and oversaw the installation of Hubble to Space Shuttle Atlantis to ground communications link.
Lisa is also an astrophysicist with research specialties in extragalactic astronomy focused on star
formation. She advocates passionately for the next generation of NASA professionals, particularly
for young women pursuing careers in engineering. On her time away from NASA, Lisa is a helicopter
flight officer for the Baltimore County police department.

Tony Foster serves as NASA’s deputy mission manager for international affairs in the Search and
Rescue office. He previously supported servicing missions for the Hubble Space Telescope and
helped launch the Global Precipitation Measurement (GPM) mission, which has expanded
scientists’ understanding of weather systems. He’s received masters degrees in both aerospace
engineering and business administration. A father of four, Tony believes wholeheartedly that the
education of the next generation ensures a better, safer future.

Javier Lecha serves as NASA’s deputy mission manager for national affairs in the Search and
Rescue office. He previously supported missions like the Cosmic Background Explorer (COBE),
the Tropical Rainfall Measuring Mission (TRMM), Rossi X-Ray Timing Explorer, Landsat-5 and
Tracking and Data Relay Satellites (TDRS). A proud Hispanic American, Javier serves on
Goddard Space Flight Center's Hispanic advisory committee, advocating for the
recruitment, retention and advancement of Hispanic employees at NASA.
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SAR INANUTSHELL

Satellite-aided search and rescue is a collaborative effort
involving a number of national and international
organizations.  The International = Cospas-Sarsat
Programme was founded in 1979 to provide timely,
accurate and reliable location data to first responders.
The U.S. serves on the Cospas-Sarsat Council and a
number of U.S. agencies are instrumental in ensuring the
robustness of the search and rescue network. NASA
lends its expertise in technology development through
their Search and Rescue (SAR) office.

NASA’s SAR team researches and develops technologies
that help first responders locate people in distress
worldwide, whether from a plane crash, a boating
accident or other emergencies. Helmed by mission
manager, Dr. Lisa Mazzuca, SAR designs emergency
locator beacons for personal, nautical and aeronautical
use and commissions the space systems that support
them.

The emergency beacons transmit a 406 MHz frequency
that can be “heard” by satellites hundreds to thousands
of miles above the ground. The 406 MHz frequency is
internationally recognized and designated for search and
rescue. Beacon technology, spearheaded by NASA, is
passed from SAR to commercial entities, who
manufacture the beacons and make them available at
retail stores and online worldwide.

The current search and rescue network relies on
instruments in space onboard low-Earth-orbiting and
geostationary satellites. These instruments relay distress
signals to the SAR ground segment, operated by partner
organizations that manage specific regions of the
network. The National Oceanic and Atmospheric
Administration (NOAA) operates the region of the
network that spans over North and South America as well
as over much of the Pacific and Atlantic Oceans.

NOAA maintains relationships with organizations that
coordinate search and rescue efforts. They notify these
organizations of a distress beacon’s activation and
location. Within the U.S., the U.S. Air Force coordinates
the response to land-based emergencies and the U.S.
Coast Guard responds to water-based emergencies.
Local public service organizations like police and fire
departments, as well as volunteer search and rescue
pilots, serve as first responders.

The SAR office works tirelessly, developing and testing
search and rescue instruments and refining the existing
network. Notably, in 2015, testing of aeronautical
beacons took place at NASA’s Langley Research Center
in Hampton, Virginia. Using the gantry, a 240-foot-high
structure originally designed to test Apollo spacecraft,
the SAR team crashed a number of planes to test the
survivability of these beacons, developing new
requirements and guidelines for their manufacture and
installation.

Additionally, the SAR office works with national and
international lawmakers to develop search and rescue
policy that ensures the network remains robust for
generations to come. NASA’s SAR team also engages in
outreach within the search and rescue community,
encouraging proper beacon use and maintenance.

In the future, first responders will rely on a new
constellation of instruments on GPS and other global
navigation satellite systems in medium-Earth orbit. These
new instruments will enable the SAR network to locate a
distress signal more quickly than the current system and
achieve accuracy an order of magnitude better, from
miles to approximately 300 feet. Second-generation
beacon technology, currently in development by the SAR
office, will enable users to take advantage of this new
system.

NASA’s Johnson Space Center in Houston, Texas, is
working with the SAR office to adapt this new beacon
technology for use in human spaceflight. Advanced
Next-Generation Emergency Locator (ANGEL) beacons
will be attached to life preservers of astronauts aboard
the Orion spacecraft. After splashdown, if the Orion crew
must exit the capsule due to an emergency, these
beacons will make sure NASA knows the exact location
of the floating astronauts.

NASA's SAR office is based out of NASA's Goddard
Space Flight Center in Greenbelt, Maryland, and is a
project of their Exploration and Space Communications
projects division. Programmatic oversight is provided by
NASA’s Space Communications and Navigation program
office at NASA Headquarters in Washington. The search
and rescue network is a collaboration of NASA, NOAA
and numerous international partners. For more
information, visit: esc.gsfc.nasa.gov/sar
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St. Bernards are recognized as an unofficial mascot of the search and
rescue community. In the early 18th century, monks living in a dangerous
pass through the Alps between Italy and Switzerland began using the dogs
in rescue efforts. The dogs’ keen sense of smell enabled them to find
travelers buried deep in the snow!
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