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Reversal of the Solar Magnetic field and its Interplanetary Consequences

Longitudinally-Averaged Solar Magnetic Field, 1975-2006
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Solar polar magnetic fields reverse direction at each cycle maximum, producing a
~22-year magnetic solar cycle. How does this happen? The pole-ward transport of
opposite-polarity weak magnetic fields from low latitude active regions is an

important part of the process. WG2 Sessions
SHINE Workshop, July 31-August 4, 2006
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How is the field reversal manifested in the solar wind?
Ulysses Observations of the Magnetic Field Reversal in Cycle 23
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[Ed Smith, JPL; Bob Forsyth, IC]

A single current sheet separates two hemispheres of opposite field direction at
solar minimum,

At maximum, the interplanetary magnetic field is more complex, with multiple

current sheets. The dipole field axis does not simply turn smoothly through 180°
in latitude.

How do the evolving interplanetary field structures relate to the developing solar
magnetic field?
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Examples of the interplanetary

consequences of the solar magnetic

field cycle (A>0 = +ve North Pole):

<= Variations in solar magnetic field
strength ~ correlated with:

<= Variations in IMF strength (note
local minimum at solar maximum)

<= Variations in galactic cosmic ray
intensity — flat profiles in A>0
epochs, pointed in A<O;
consequence of particle drifts in the
heliosphere

<= Variations in the tilt-angle of the
heliospheric current sheet.
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Speakers include:

Karel Schrijver(Lockheed Martin Advanced Technology Center) “The reversing solar
polar field to test flux transport models and validate near-surface flows”

Yang Liu (Stanford) “The Reversal of Solar Magnetic Field Observed With SOHO/MDI
and Its Expression in the Corona and Heliosphere”

Justin Kasper (MIT) “Connecting the Corona and Interplanetary Space with the
Mileura Wide-Field Array”. This will discuss a new technique to monitor
heliospheric magnetic fields using radio scintillation methods.
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Deviations From the Parker Spiral

Parker’s 1958 theory of the solar wind has been remarkably well confirmed by subsequent
observations;

Field lines are Archimedean Spirals along cones of constant latitude.
However, there are occasions where the IMF clearly deviates from the Parker Spiral:

1) Ulysses observations at high helio-latitudes show deviations from the Parker spiral. What is
the nature of these deviations, and their implications? Neil Murphy (JPL) will discuss.

2) Near radial fields can be produced in association with abrupt decreases in solar wind speed
streams. Jack Gosling (U. of Colorado, Boulder) will report on these structures

3) Nathan Schwadron (Boston U.) will discuss how motions of the magnetic field line footpoints
at the Sun can offer an explanation for the non-Parker fields observed by Ulysses.

Other sources of non-Parker fields that may be discussed include waves and interplanetary
coronal mass ejections/magnetic clouds.
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FIG. 4.13. Geometry of SOLAR WIND
the interaction between fast @\ \
solar wind (on less tightly wound

spiral streamlines) and ambient

solar wind (on more tightly

wound spiral streamlines). The

plasma is compressed where

streamlines converge. (From

Pizzo, 1985.
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