End-to-end observations and modeling of Whole Heliosphere Interval: Origins and impacts of high-speed stream
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The solar wind is controlled and organized by the Sun’s magnetic
eld, owing along magnetic eld lines having one footpoint
attached to the Sun and the other open to interplanetary space.
Open magnetic eld lines are generally believed to originate in
coronal holes, and low-latitude coronal holes can be identied as 45 - _
sources of solar wind high-speed streams (HSS) at the Earth,

During the Whole Heliosphere Interval (Carrington Rotation o0 . . .. . ... ...
2068), an international, interdisciplinary campaign to characterize 0 60 120 180 240 300 360
the three-dimensional interconnected solar-heliospheric- CR2068 longitude

geospace system at solar minimum, there were two HSS which .
impacted the Earth. We present a series of Carrington maps ~ >sldual flows at IMm below solar surface (MDI)
(latitude vs. longitude) and associated time-series plots that trace 90
high-speed streams in the solar wind from their origins at the Sun »45 _
to their impact at the Earth. Observations range from sub-surface

ows, through guantities observed at the photosphere, chromo- 0- -
sphere, solar corona, solar wind and heliospheric current sheet, to
geospace and upper-atmospheric indices. Models of helio- -45 - -

spheric magnetic eld and plasma properties are also shown to

help illustrate how these data are linked from Sun to Earth. -0
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Notes

1) Time goes right to left. A ballistic map-back using values of
velocity measured at the spacecraft has been used to determine
Carrington longitude for images 1-15.

2) Images 1-20 include the following overlaid vertical lines:

* the boundaries of an ICME (as defined by counterstreaming
electrons in ACE data): longitudes 74-75

* heliospheric current sheet crossings seen by ACE: longitudes
239 and 349

3) In addition, images 16-20 include:

* the heliospheric current sheet at 1 AU determined by the MAS
model (see image 18)

*the heliolatitudes of the STEREO A (upper) and STEREO B
(lower) orbits during WHI

4) Images 25-26, 28-29 (COR1) have the MAS (thick) and PFSS (thin)
model neutral lines at 2.5 Rsun plotted (see images 30 and 34)



