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Solar System Size Surprise
by Dr. Tony Phillips

News flash: You may be closer to interstellar space than you previously thought.
A team of researchers led by Tom Krimigis of the Johns Hopkins University Applied Physics
Laboratory announced the finding in the June 2011 issue of Nature. The complicated title of
their article, “Zero outward flow velocity for plasma in a heliosheath transition layer,” belies a
simple conclusion: The solar system appears to be a billion or more kilometers smaller than
earlier estimates.
The recalculation is prompted by data from NASA’s Voyager 1 probe, now 18 billion kilometers
from Earth. Voyagers 1 and 2 were designed and built and are managed by NASA’s Jet
Propulsion Laboratory. Aging but active, the spacecraft have been traveling toward the stars
since 1977 on a heroic mission to leave the solar system and find out what lies beyond.
To accomplish their task, the Voyagers must penetrate the outer walls of the heliosphere, a great
bubble of plasma and magnetism blown in space by the solar wind. The heliosphere is so big, it
contains all the planets, comets, and asteroids that orbit the sun. Indeed many astronomers hold
that the heliosphere defines the boundaries of the solar system. Inside it is “home.” Outside lies
the Milky Way. For 30+ years, the spacecraft have been hurtling toward the transition zone.
Voyager 1 is closing in.
Much of Voyager 1’s long journey has been uneventful. Last year, however, things began to
change. In June 2010, Voyager 1 beamed back a startling number: zero. That’s the outward
velocity of the solar wind where the probe is now.
“This is the first sign that the frontier is upon us,” says Krimigis.
Previously, researchers thought the crossing was still years and billions of kilometers away, but a
new analysis gave them second thoughts. Krimigis and colleagues combined Voyager data with
previously unpublished measurements from the Cassini spacecraft. Cassini, on a mission to study
Saturn, is nowhere near the edge of the solar system, but one of its instruments can detect atoms
streaming into our solar system from the outside. Comparing data from the two locations, the
team concluded that the edge of the heliosphere lies somewhere between16 to 23 billion
kilometers from the sun, with a best estimate of approximately 18 billion kilometers.
Because Voyager 1 is already nearly 18 billion kilometers out, it could cross into interstellar
space at any time—maybe even as you are reading this article.
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“How close are we?” wonders Ed Stone, Caltech professor and principal investigator of the
Voyager project since the beginning. “We don't know, but Voyager 1 speeds outward a billion
miles every three years, so we may not have long to wait.”
Stay tuned for the crossing.
For more about the missions of Voyager 1 and 2, see http://voyager.jpl.nasa.gov/. Another
Voyager project scientist, Merav Opher, is the guest on the newest Space Place Live cartoon
interview show for kids at http://spaceplace.nasa.gov/space-place-live.

Caption:
This artist's concept shows NASA's two Voyager spacecraft exploring a turbulent region of space
known as the heliosheath, the outer shell of the bubble of charged particles around our sun.
Image credit: NASA/JPL-Caltech.

