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Traveling Wave Tube Amplifiers have been used for other planetary missions, such as Kepler and Cassini,
but previous designs were less powerful. According to Rainee Simons, chief of Glenn's Electron and
Optoelectronic Device Branch, engineers had to redesign the internal circuitry of the amplifier.

"In order to provide the power and frequency needed to send communications from the vicinity of the moon,
it had to be custom designed and handmade," he said.

launching satellites, weight means money. The heavier the spacecraft, the more fuel it needs to reach orbit.
Because the new amplifier packs more power into a lighter design than previous microwave amplifiers, it's
cheaper to fly.

The amplifier underwent vigorous spaceflight testing -- including vibration, thermal vacuum, radiation and
electromagnetic interference tests -- to ensure that it could withstand the intense conditions of launch and
lunar orbit.

Simons, Peterson and other members of the Glenn team were on standby when LRO entered its final orbit
and began transmitting data. They were thrilled to hear that it's working properly, not only because LRO is a
vital step toward returning humans to the moon, but also because they believe the new amplifier can
improve life on Earth in countless ways.

If used on communication satellites, it could allow for much better tracking, monitoring and control of
transoceanic flights and ships traveling beyond the reach of radar.

It also could enable real-time data transfer from future Earth-orbiting satellites. Such satellites are used to
track migratory animals, endangered species, icebergs, volcanic eruptions and forest fires, and to aid in
search and rescue operations. They're used to study climate change and meteorology as well.

According to Simons, by collecting more timely data about the interaction of our atmosphere, ocean and
land, we could save lives and property during severe weather.

"This technology has the potential to create a better world," he said.
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The orbiter's Traveling Wave Tube Amplifier is also more efficient than previous amplifiers. When it comes to
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