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New Antenna May Reveal More Clues About Lightning

ScienceDaily (Nov. 11, 2009) — Launch scrubs are
nothing new at NASA's Kennedy Space Center. In

fact, there have been 116 space shuttle scrubs; 72
for technical reasons and 45 for inclement weather.

During the summer, bad weather,
particularly lightning, seems to strike
as the countdown clock nears zero.
Maybe it's because Kennedy and
Cape Canaveral Air Force Station
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Cyclones lightning strikes when they hit the

e Environmental ground with the Cloud to Ground
Policy Lightning Surveillance System, or

CGLSS, and the National Lightning

Reference Detection Network. The agency also

e Thunderstorm can locate lightning channels in a

e Dew point cloud with the Lightning Detection

® ;@m chasing and Ranging Network, or LDAR II.

e Rain

But according to Professor Tom

Marshall of the University of

Mississippi, humans have yet to truly
figure out lightning.

So, Marshall and one of his senior students, Lauren Vickers,
visited Kennedy to test a new antenna that might someday
measure the level of individual lightning flashes and their return
strokes. A measurement that could give launch managers
information to make their "go-no go" decisions easier...
decisions that might save money.

"We're trying to extend some measurement of cloud-to-ground
lightning here at Kennedy," Marshall said. "We may find a
return stroke is larger, and therefore, one for us to target.”

The strength of these strokes might someday determine if
future launch vehicles, such as Ares |, must undergo testing if
lightning strikes nearby.

"What Professor Marshall's work is going to enable us to do is
determine more precisely than we can now exactly where
charges are located in clouds and how big those charges are
when lightning strikes," said Dr. Frank Merceret, director of
research for the Kennedy Weather Office. "The problem lies in
the fact that NASA does not know where the charge center is
located in the clouds.

"The Lightning Advisory Panel (LAP), which develops and
recommends our lightning launch commit criteria (LLCC), has
been wrestling with that issue for quite some time and his
project may give the panel information that will help provide
more accurate lightning readings before a launch.”

A launch vehicle traveling through an anvil cloud, a cloud
mostly made of ice that forms on top of thunderstorms, can
trigger lightning at much lower electric field levels than natural
lightning requires. This triggered lightning can damage vehicles
or its cargo. In 1987, an Atlas-Centaur rocket was destroyed
when its launch triggered such lightning. To prevent such
accidents, the LLCC -- a strict set of lightning avoidance rules --
was modified by the LAP.

The LAP, which is made up of top lightning experts from
various government agencies and academia, continues to
review and modify those criteria for both the Eastern and
Western ranges.

Although some launch weather guidelines involving shuttles
and expendable rockets may differ because a distinction is
made for the individual characteristics of each, the LLCC are
identical for all vehicles.

"If the shuttle is on the launch pad and a lightning strike occurs
nearby, we need to know the distance from the shuttle and the
intensity of the lightning to determine if there are any possible
effects on the vehicle. If the lightning was close enough and
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University of Mississippi Professor Tom Marsh
and student Lauren Vickers, say they hope their
lightning tests using a newly designed antenna can
produce results NASA can use for future launches.
(Credit: NASA/Jim Grossmann)
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