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Saturn Does the Wave in Its Atmosphere

Scientists have discovered a wave pattern, or
oscillation, in Saturn& acutes atmosphere only
visible from Earth every 15 years. The pattern
ripples back and forth like awave within
Saturn& acutes upper atmosphere. In thisregion,
P — temperatures switch from one altitude to the next

equator in a candy cane-like, striped, hot-cold pattern.
Credit: NASA/JPL
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Two decades of scrutinizing Saturn are finally paying off, as scientists have discovered a wave
pattern, or oscillation, in Saturn'satmosphere only visible from Earth every 15 years.

The discovery of the wave pattern is the result of a 22-year campaign observing Saturn from Earth (the
longest study of temperature outside Earth ever recorded), and the Cassini spacecraft's observations of
temperature changes in the giant planet's atmosphere over time.

The Cassini infrared results, which appear in the same issue of Nature as the data from the 22-year
ground-based observing campaign, indicate that Saturn's wave pattern is similar to a wave pattern found in
Earth's upper atmosphere. The earthly oscillation takes about two years. A similar pattern on Jupiter takes
more than four Earth years. The new Saturn findings add a common link to the three planets.

Just as scientists have been studying climate changes in Earth's atmosphere for long periods of time, NASA
scientists have been studying changes in Saturn's atmaosphere. Glenn Orton of NASA's Jet Propulsion
Laboratory in Pasadena, Calif., says patience is the key to studying changes over the course of a Saturnian
year, the equivalent of about 30 Earth years.

"Y ou could only make this discovery by observing Saturn over along period of time," said Orton, lead
author of the ground-based study. "It's like putting together 22 years worth of puzzle pieces, collected by a
hugely rewarding collaboration of students and scientists from around the world on various telescopes.”

The wave pattern is called an atmospheric oscillation. It ripples back and forth like a wave within Saturn's
upper atmosphere. In this region, temperatures switch from one atitude to the next in a candy cane-like,
striped, hot-cold pattern. These varying temperatures force the wind in the region to keep changing
direction from east to west, jumping back and forth. As aresult, the entire region oscillates like awave.

A "snapshot" of the hot-cold temperature patterns in Saturn's atimosphere was captured by the Cassini
Composite Infrared Spectrometer (CIRS). Along with Earth-based data, the "snapshot” aso uncovered
other interesting phenomena. Among them: the temperature at Saturn's equator switches from hot to cold,
and temperatures on either side of the equator switch from cold to hot every Saturn half-year.

Mike Flasar, co-author on the Cassini paper, and Principa Investigator for Cassini's CIRS at NASA's
Goddard Space Flight Center, said that Cassini helped define this oscillation in combination with the
ground observation campaign.

"It'sthis great synergy of using ground-based data over time, and then getting up close and personal with
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the oscillation in Saturn's atmosphere through Cassini," said Flasar. "Without Cassini, we might never have
seen the structure of the oscillation in detail .”

"CIRS has mapped the vertical structure of Jupiter (from the swingby in 2000) and now Saturn. In both
cases CIRS saw evidence of an equatorial oscillation from the vertical structure in temperature: an
aternating stacking of warm and cold anomalies with height. Being in orbit about Saturn, CIRS was much
closer to its atmosphere and could directly point at Saturn’s limb. This provided both better vertical
resolution and a much broader range of altitudes observed than on Jupiter," added Flasar.

"The other partnersin this are the ground-based tel escopic observations in the infrared, which generally
have lower spatial resolution, and so they don’t provide very good information on vertical structure.
However, they have continued to observe Saturn (and Jupiter) for more than two decades, and they show
the temporal behavior of the equatorial oscillation, with temperatures at the equator oscillating between
warm and cold, relative to adjacent latitudes. On Jupiter, the cycleis about four to five years, and it seems
to be about 15 years for Saturn,” said Flasar.

Cassini scientists hope to find out why this phenomenon on Saturn changes with the seasons, and why the
temperature switchover happens when the sun is directly over Saturn's equator.

Source: NASA, by Diya Chacko
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