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Fast Solar Wind
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STEREO separation was significant by
late 2007 (right panel)
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In early 2007 the midlatitude southern hemisphere
coronal were the clear high speed wind sources

Derived Caronal Heoles from Mt Wilson Solar Observatory
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These early sources were well-modeled with
the magnetogram -based WSA model for L1

3 Day Advanced Predlctlons cmd Sotel\lte Observotlons
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The later 2007 source mappings show a mixture of connections to
mid-latitude open field regions, and to polar holes and their
midlatitude extensions

Derived Caronal Holes fram Mt Wilson Salor Observatory
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OMNI daily V and B polarity vs WSA Model, Days 1-100 OMNI daily V and B polarity vs WSA Model, Days 175-275
T T rs T T T T 1 T T T T T T

] S, A\ | y P T - - r
E 00 I,r \ .-r A\ |'I|l \‘\ ,':l \'\ ||" \'\ A ||'Il X E 6001 A ||I\\ N [ \"\ .'{f \\ .fh\,q
f / “ A -':l A / \ / \ J'II ! I\ f 4 / A\ \ f X M\ .I'IA\'\ Ilﬂl'\ JJ("\ M, .’r : \\ I‘\Jﬁ‘ - ,II \ .l'll I\\-"f ‘\‘\ lr'll \\J’II I\'\
g 400 /NS 3 / |/ .__,n' A / (/ \\ ! Z q000 N Y f NN N 1 I AV P o~ T
. v ~ \ ) = \J NN g 4 : / w0, =
© 200 o 200 | | | | 1 1 1 1 1 | |
10 20 30 40 50 60 70 80 90 1 180 190 200 210 220 230 240 250 260 270
n " T T 7—\ T — T T T T T T T T
= L™ g L / o \ K -
3 R .[f; | F ;,j ':\ "I"\.\g h\ A -\‘\ 'r"'\_\ % 600 i I ;.-‘iﬁ |'I\ r'l i "\‘ K'/\. / '\\'
[ / \ R % LIAN [OMEN g\ o N N AYAN N BN AVAYR 3 fo /WA 2 1 {
& 400(i. "ty ! Dafe e\ f LA AR AT \/ & 400f S\ “&HJL PRAVAVIER VA SR AR AN 5 X :;z'f 1,
g 5, e ety LA 24d i W e 0y, g T RN/ VAR FAUSEA LN Shet B ol VT 0
200 | ] 1 1 1 | | 1 1 1 200 L
0 10 20 30 40 50 60 70 80 90 1 180 190 200 210 220 230 240 250 260 270
T T T T T T T T 1
— 1| peeses gooooosnoony  pove o s | pecosessey  pesssss L : ] .
3 IO | I
— | L1 1 1
s T LT 1 ;W U Tz I AN
o -1p Mosoossd doed 9 Z il fg W ! R ] bessose [ L. 1
. L 1 1 1
0 10 20 30 40 50 60 70 80 80 1 180 190 200 210 220 230 240 250 260 270
T T T T T 1
= 1r t It t ™ f J
el I} | II II J | B caaace T T e T I S
[= % ! | I || = f |
2 ! (=%
e A ] || I| \ / ’ | ‘ } ] f < 0 j' ll l,'l
= " Lod { -
1 | | 1 | | I | I = -1 | ! | | |
1 L 1 1
0 10 20 %0 40 Day 053200? &0 L %0 9 1 180 190 200 210 220 230 240 250 260 270
Day of 2007

(@) (b)

The late 2007 L1 sources were not as well modeled.
(Compare early 2007 at left (a) and later 2007 at right (b).)
One possible explanation is that the real solar wind stream

structure Is not steady on a 27-day timescale as assumed.



Comparison of separated STEREO A and B data
(PLASTIC and MAG) tested stream structure steadiness

STEREO-B PLASTIC 10—min moments for 2007
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Conclude unsteadiness is not the cause of model disagreement.

Day of 2007

Must be the source mapping at this time.




We are exploring why the early 2007 model source
mapping (left) was better than for late 2007 (right).

Derived Caronal Holes from Mt Wilson Solar Observatory

Derived Caronal Heles from Mt Wilson Salar Observatory
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Conclusions so far

e Fast solar wind stream structure observed on
STEREO looks fairly steady in 2007 (near solar
minimum) over ~45 deg separations

« 3D, magnetogram-based solar wind models
describe the early 2007 period very well but the
late 2007 period much less well. Separated
STEREO data suggest the reason lies in the model
source mapping rather than stream structure
evolution. We are finding this may be related to
the current weak solar polar field.



Slow Solar Wind



It has been recognized for some time that the slow
solar wind includes a transient component. Wang et
al. (ApJ 1998) used LASCO blobs as tracers of slow

solar wind from apparent streamer belt source(s)
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SECCHI HI observations of structures on many scales
moving to and beyond 1 AU reinforce this picture.



One expects to observe the in-situ signatures of this
transient component at the interplanetary boundaries
of solar wind streams

(Cartoons from Wang et al., ApJ paper)



In-situ signatures of small scale transients may
Include one or more of:

e Birectional electron heat fluxes

» False magnetic polarity reversals (periods of heat flux
beams or strahl traveling toward the Sun)

o Heat flux ‘dropouts’
» Periods of low ion temperature (like ICMES)

o Magnetic field signatures suggesting twisted structures,
loops, plasmoids, U’s, and/or multiple current sheets

-These have been investigated with single spacecraft
observations by Crooker et al. and Kahler et al. since the
early 90s. STEREO and models make mapping to the solar
sources a new possibility.



Example of a small transient using combined
IMPACT MAG and SWEA and PLASTIC data
(E. Huttunen)
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CR2054 IMPACT MAG and SWEA and PLASTIC data

STEREO A STEREO B

Mar 11 Mar 27 Mar 21

Example showing locations of SWEA transient signatures
In slow wind for CR 2054 (E. Huttunen)




HI2A (9/15/07 0609 UT)

Sheeley et al., ApJ 2008 recently reported small
scale transients originating in the STREAMER belt
as seen with SECCHI HI

HI2B (9/20/07 0210 UT)



GONG magnetogram-based PFSS models provide
approximate updated coronal field geometry several
times an hour, showing changes in response to
evolving photospheric fields

Fe XV 28.4nm
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(N. Sheeley et al., ApJ 2008,
showing probable blob origins
(G Petrie-GONG website) in streamers during CR2061)




GONG PFSS-based ecliptic mappings (left) imply
related solar wind sources (here, change between CRS)
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CR2061 IMPACT MAG and SWEA and PLASTIC data
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We are using the STEREO data and the models to see if we can
relate these portions of the streamer belt to in-situ transients.



Conclusions so far

The contribution of the transient component to the
slow solar wind remains an outstanding and
Important question

SWEA suprathermal electrons are now available
to investigate transients in the solar wind on all
scales at multiple locations

Specific comparisons with SECCHI images may
be possible as the spacecraft continue to separate

Modeling with time-dependent solar wind source
models may help us to identify locations where
transient solar wind should be observed, and some
of Its expected characteristics
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