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EDGING INTO THE UNKNOWN

After 35 years, the Voyager 1 spacecraft may finally be nearing
the edge of the Solar System — the heliopause — but the probe’s
readings are proving difficult to interpret. Its sister ¢craft, Voyager 2,

is probably a few years away from reaching the milestone.

F‘-

VOYAGER 1

Launched 5 September 1977.
Current distance from Sun:
18.2 billion kilometres.
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A shock wave of ionized gas.

Latest observations suggest the

Solar System is not movirig

through the interstellar medium
fast enough to create ong. -
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VOYAGER 2

Launched 20 August 1977.
Current distance from Sun:
14.9 billion kilometres.
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The boundary of the Solar
System, where the outward
pressure of the heliosphere is

in balance with the inward push
of the interstellar medium.
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HELIOSPHERE
The extended bubble of
solar particles streaming
into the interstellar
medium. It is nearest to
the Sun in the direction
42 L =h ﬁ of the Solar System’s
/ motion through space.
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Past this boundary, particles
streaming from the Sun slow
to subsonic speed. Voyager 1
crossed it in December 2004,
Voyager 2 in August 2007.
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http://www.nature.com/news/voyager-s-long-goodbye-1.11348




Voyager 1 crossed the termination shock in December 2004 at 94 AU.
Voyager 2 crossed the termination shock in August 2007 at 84 AU.
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https://upload.wikimedia.org/wikipedia/commons/d/da/PIA17046_-_Voyager_1_Goes_Interstellar.jpg
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Voyager 1 crossed the Heliopause
in August 2012 at 121 AU.

Voyager 2 crossed the Heliopause
in November 2018.
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http://www.ss.ncu.edu.tw/~lyu/lecture_files/IntroSpace.html
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http://www.ss.ncu.edu.tw/~lyu/lecture_files/IntroSpace.html Credit: Ganushkina et al. (2018)
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Pederson
Currents

Credit: Le et al. (2018)

Tail current Credit: Alexevv and Feldstein (2001)



MagneticNorth

Kp Index

The Kp index is estimated from the average of the Hee D
disturbance levels in the most disturbed horizontal

magnetic field component (H or D) at 13 selected
mid-latitude stations during three-hour period. F

Magnetic East

Estimated Planetary K index (3 hour data) Begin: 2012 Mar 08 0000 UTC
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http://www.swpc.noaa.gov/ftpdir/plots/kp/20120310_kp.gif
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Updated 2012 Mar 11 0Z:55:05 UTC NOAA/SWPC Boulder, CO USA
http://www.thecamino.com.ar/KPindex.htm http://wwwuser.gwdg.de/~rhennin/kp.html
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DST (Disturbance Storm Time) Index

(Sudden Storm Commencement)
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http://roma2.rm.ingv.it/en/themes/23/geomagnetic_indices/27/dst_index



Dst (Disturbance Storm Time) Tndex

Dst is derived from the average of H (horthward) component disturbances
of the geomagnetic field measured hourly at four low-latitude magnetic
observatories and is expressed in nanoteslas.

180°

Dst is a geomagnetic index
which monitors the world-wide
magnetic storm level and has
long been used as an indirect
measure of the ring current.
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http://pluto.space.swri.edu/image/glossary/dst.html Credit: STIG/ISGI
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AE (Auroral Electrojet) Index

The AE indices (AU, AL, AO, and AE) are derived from geomagnetic variations
in the horizontal component during one-minute interval observed at selected
observatories along the auroral zone in the northern hemisphere.
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Magnetic North

90° D
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Credit: SIIG/ISGI http://wdc.kugi.kyoto-u.ac.jp/aedir/ae2/AEObs. html



WDC for Geomagnetism, Kyolo
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