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STEREO orbit and nominal magnetic connection

 Magnetic footpoints for STEREO A and STEREO B vary due to
changing solar wind velocity and orbital motion

 The time lag during CIR ion events is caused by the corotating
nature of the events.

« Early in the mission STEREO A can be first to see the event,
depending on the solar wind speed.

 Later, STEREO B is always first to see the event.

STEREO ORBIT (Jon 1, 2007 00:00:00 — Jon 2, 2007 D0:00:00
( an an ) STERED OREIT (DCt 1, 2007 00:00:00 — Oct 2, 2007 DDIOOZDU)

T
— : . L e e e e e e ISR S e o s S e -
0.0157 ] Stereo Behind - : AN -
| 10 Lo | Sterec Behind
[ T tror pov 0any i el . o, )
| 1 Angle A-O—d&: 0.2° H
Angle B—®—-&: 0.1° - i | (For DOY 274)
—0.010 o fotoint ) . E - Angle A—©—@ : 18.2°
- 4 Mag. footpoin pprox): TR E - k -
| J arth(L1) 288 | = ] Latitude A: 0.02
| Steren At 49.1° Angle B—BO-& —15.8°
[ Stereo B: 49.2° O0.5F = -1 Latitude B: 0.08°
—0.005 Dist A—B: 0.00270 AU | e
. [ Dist A—Eorth: 0.00854 AU Mag. footpoint: :
| Dist B—Eorth:  0.00584 AU 162 0 _PO“’;;TEGPPW]
[ Co—rot time A—B: 0.150 h — | Eaorth(L1): 49
[ Radial time IMF A—B: 0.147 h ) ; 3 Stereo A 66.3°
Radial time rA—rB: 0.233 h I i el no| st B: 37.9°
0.000 Solar rot time —0.088 K ~ 8.0 : E erec
B Direct time A-B: 0.250 h w ° : .
B 200 keV e direct t A—B: 0.03 'i" B H H : 1 Dist A—B: 0.603 Al
i 200 keV p direct t A—B: 1.09 > I . i N Corot time A—B: —47.398 h
I Dist A—SOHD: 0.007 ALl
Dist B—SOHO: 0.007 Al - 3
0.005 | Times for Vsw = 450.0 km/: |
[ —-3.5F
0.010 " ) -
I : “1.0F ................ .
A N T S ST S S I T N B T
2.025 0.020 0.015 0.010 0.005 0.080 —-0.085 -1.0 -0.5 0.0 0.5 1.0

Xese (AU} Kuee (AU)



Before Ballistic backmapping
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After Ballistic Backmapping
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Coronal Holes, Solar Wind, Energetic Particles (Jan 2007 — Feb 2008)
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CIR particle events associated to
the same stream show significant
variations between consecutive
rotations.

Explanation:
Coronal hole changes with time.
But there must be more !

Hinode XRT images

2008



Backmapped in-situ data vs synoptic maps
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Presenter
Presentation Notes
Hinode X-ray telescope (XRT) images taken at the beginning of each Carrington rotation
Good correlation of solar wind and magnetic field data with synoptic coronal hole maps
No clear correlation of energetic particle intensity changes with solar wind speed changes or magnetic field compression measured at 1 AU (see C3)

http://gong.nso.edu/
http://ccmc.gsfc.nasa.gov/index.php

Deviations from the ideal co-rotation

* Frequently particle events associated with the same stream show significant variations
between two consecutive rotations.

e Even during the co-rotation transit from STEREO-B to STEREO-A sometimes fine scale

differences arise

« Small scale deviations from the expected co-rotation delays are also observed
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Presenter
Presentation Notes
Alternative analysis using cross-correlation also reveals delays inconsistent with the expected co-rotation scenario. 
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Presenter
Presentation Notes
- 26.3 h shift observed during Aug 25 event rising phase requires Vsw well below 300 km/s, never reached during this interval or the previous and following days for STEREO-A
- Higher intensities at STEREO-B is signature of positive radial gadient
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Maximum latitudinal separation,
small radial, large azimuthal
separation

Dec. 2007, CR2064

Surprise!!!

No deviations, instead perfect
backmapping

although we know from Helios

measurements, how sharp
latitudinal boundaries can be.
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Event averaged spectra

» good agreement at
small separation
(difference in low energy
part caused by upstream
events)

* deviations more
pronounced with
increasing separation

But exception:

* perfect agreement in
Dec 2007 inspite of
latitudinal and azimuthal
separation
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Summary

Coronal holes are long-lived structures, hence CIR-accelerated ions
related to the same high speed stream reappear for several
consecutive solar rotations.

Significant evolution is observed after several rotations. Sometimes
this evolution becomes evident even in the short co-rotation time
from STEREO B to STEREO A.

Possible contributions to the observed variations:

— Temporal variation of the coronal hole contours and coronal
magnetic field structure (spacecraft magnetic connection)

— Temporal evolution of the distant CIR shocks
— Effects due to small latitudinal variations (e.g. Schwenn, 1981)
— Effects due to radial evolution

— Contributions from local particle acceleration superposed on the
main flux from the distant CIR-shock (e.g. Richardson, 2004)

— Short-time scale deviations from the nominal Parker spiral changing
the magnetic connection
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SEPT energy spectra — comparison with PLASTIC

e Comparison interval: Nov 21, 2007 12:00-16:00 UT (near the maximum of
CIR event) SEPT and PLASTIC sensors pointing sunward

Compiled by B. Klecker
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