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Image of sun courtesy of NASA.

A new study co-authored by Boston University astronomers indicates
that a bow shock (a dynamic boundary between the Sun's heliosphere
and the interstellar medium) is highly likely. These findings challenge
recent predictions that no such bow shock would be encountered.

The researchers base their expectation of finding a bow shock on a new
magneto-hydrodynamic simulation that confirmed a theoretically
expected slow bow shock (SBS) ahead of the heliosphere. The new
research supports the idea that the sun, like a boat moving through water,
forms a crescent-shaped shockwave as it moves through interstellar gas.
The study, titled "A slow bow shock ahead of the heliosphere," was
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published recently in the journal Geophysical Research Letters.

In the current study, Bertalan Zieger, lead author and research scientist at
BU's Center for Space Physics, and colleagues predict that a slow bow
shock should exist ahead of the heliosphere. This challenges some recent
models that argued no bow shock at all would be found. Those studies,
which used the Interstellar Boundary Explorer (IBEX) satellite to
measure the speed of interstellar particles entering the solar system near
the edge of the heliosphere, suggested that the sun was moving too
slowly through interstellar space (at 52,000 miles an hour) to create a
bow shock.

However, the bow shock that they refer to is what is called a fast bow
shock. The new study shows that a slow type is possible: IBEX
observations also indicate that the interstellar wind is slower than the fast
and the intermediate wave, but faster than the slow wave. Using these
observations, the researchers conducted a magneto-hydrodynamic
simulation that predicts a slow bow shock should exist in front of the
heliosphere.

These projections could soon be confirmed by actual data: Voyager 1 is
heading toward the slow bow shock, while Voyager 2 is not, which
means that the two spacecraft are expected to encounter different
interstellar plasma populations beyond the heliopause. Confirmation of
the existence of a bow shock could have important implications for our
understanding of the nature of the interstellar magnetic field that the
Voyagers will encounter ahead of the heliopshere, including whether the
slow bow shock filters the influx of high-energy cosmic rays into the
heliosphere.

  More information: Geophysical Research Letters, Vol. 40, 1–6, doi:
10.1002/grl.50576, 2013
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