ABSTRACT

As demonsirated by the Ulysses mission the filling factor of the slow wind in the

~ heliosphere is too large to arise only from the helmet streamer cusps, so
=~ magnetic field and plasma fransport and instabilities involving processes af
s coronal hole boundaries and quiet sun must be at work. Outwardly propagating
-~ Alfvenic fluctuations are usually hosted- by fast solar wind streams, however a
wme  number of slow solar wind periods have been identified where the turbulence is
~ qalso dominated by outward Alfvenic modes. 80% of the wind at Helios was
& - shown to be Alfvénic and ~ 37% Alfvenic slow. Is the difference between Alfvénic
slow wind and standard slow wind associated with different dynamics, or is the
coronal topology at the source completely different, as initial indications seem to
showe _ &

Here we discuss magnetic fopology and properties of the coronal sources for the

peculiar Alfvénic slow solar wind. We illustrate the specific role played by

different coronal hole fypes- (polar CHs, equatorial extensions of polar CHs,

isolated CHs both af- h|gh latitude and close to the equator), as well as by solar

f|lcmeﬂ’rs c:nd active regrons at coronal hole boundaries, that.strongly influence

the mqgne’rlc ’ropology -of the lower corona and solar wind properties.

,, ;»-Pseudos’rreamers 1PS$) are mul’rlpolor features, which develop into open fields

_'.f:?f"- that are unipolar at greQ’rer heights requiring the presence of two or more

~~ nearby coronal holes of the same polarity. MHD solar wind models along

magnetic field lines show that the: properties. of the solar wind emanating from

- CHs with pseudos’rreomers are dn‘feren’r from regular CHs. Here we explain the
.coronal conditions reqUTed f@r ‘rhza deVeIopmen’r @f Arfvenlc slow solar wind.
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- PFSS extrapolation (SDO/HMI) of the pseudostreamer magnetic field Obove ’rwo

gerﬁhefon [3] rapidly increasing function toward the solar:
e e S o surface, and in fact for the bulk of the funnel

- field lines has a minimum-corresponding to
IS 7o . M e ~the maximum expansion rate of the funnel,:
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dextral filament channels on 2010 July 30: limb view (left), Top view (nghT) The “”’ i"f
sfrong shear associated with twin filaments leads to separation of-field Imes on
opposite sides of the pseudostreamer separairix-skeleton. The saull-point. i k,.\ ins’réod exh|b|’r “no’nons '
located at ~ 300 Mm. The topology of pseudostreamers with one or two ’rwin N equnSIon 4r0‘re - some
flaments create conditions for a strong divergence of the open magnetic field rop|c}1y and then slovv}hg d
ines and that is a variations of a strong non-monaotonic expansion [1], [2]. cemtrbchng shgh’rly as they _‘
away,creating d, non-uniform Satfernsin -
~field line-~ expansion. The\ elg] h\ rofgham }m ¥
monofenlc ~ expansion  factor = n) Imes fo ,
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, solar wind, as the speeqsamg density of . | funnellike expansien. The 18
& the plasma flowing outward from the Sun evolved - from the situation
can be affected by the varying magnetic | magnetic field  lines ~ pinches
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- found their source regions without a magnetic funnel is “shown vVIg O ?hnd Tono’ron]lc W?y 1o Cfpfry
and created the 3D PFESS solar wind field-aligned model calculated S T S A e 5
: s : : - = shows ¢ a solar wind model
models for the coronal field in using field lines from oth ﬂ | calculated for both. [2] &
these regions. These models the fonnel s’rructure before (red limes) and '
reveled the pecuhgr the regular corpnal hole that devéloped .
’ropologymbo’rh cases.- - later (black). Left panel: magnetic funnel
- coronal p;.eudosfreomers field line expansion factors were calculated
large end smollerscoles We for 35 open field ‘lines derived from the
- found that only small regi@s SDO/HMI magneftogram.  The  local -
p;f;ygmd remained Alfvénic extremum is at ~1.2-1.3 Rs. This is the exact
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