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Outline

® The May 7 — 10, 2007 campaign

® The May 9, 2007 CME:
- Stereo/EUVI observations: filament structure and expansion
- Hinode/EIS observations: non thermal line broadening

- SOHO/UVCS observations: CME plasma parameters

@® Conclusions
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The Hinode HOP 7 campaign: 7 — 10 May 2007

EIT 304, 7-May-2007 13:19:41 UT

||||||||||||||||||

1500

1000

500

Y (arcsecs)

XRT
(“Al thick” filter)

500

110060

IIJIIIIJIIIIIILJIIILJIIIlllllll

1500

. A PR PR PP B >
—2000) — 1O xm:;}ﬂcs} 100 20000 (Ca” H |ine)
 HINODE/EIS: off-limb observations over AR 10953
« STEREO/Secchi: high cadence observatons |
« SOHO/UVCS, CDS: quadrature campaign with Ulysses EIS (Fexil 1.195.12 line)
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STEREO Behind CORH1

LASCO CME catalog:

- PA: 244° (26°SW)

- Vi, ~ 310 km/s
-a~-7.4 m/s?

Possible CME source:
- AR 10953 (11°S, 91°W
on 08/05/2007)

- H-a, filament 2007—-05—-09 13:11:02
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The eruption as seen by STEREO/EUVI

« EUVI Hell 2304 shows a filament expanding southward and turning westward.

» The separation angle between the two Stereo spacecrafts was ~7.2°. High spatial
resolution (~1.5"/pixel) — triangulation study can be performed.

» Identification of same features in both images — 3D structure, 3D expansion.
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Results: Filament structure
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3D reconstruction made from 100 pairs of points selected along the filament
» The erupting filament is hook-shaped, mostly 2-dimensional
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Results: Filament expansion

a. = (180+80) m/s?
a, = (8+2)-107 rad/s?

~ (600+150) m/s?
A asco = -7-4 m/s?
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The eruption as seen by HINODE/EIS

EIS raster: start 13:15, end 14:18 —) CME start ~ 13:40 m) CME observed by EIS?

latitudes ~ 15°— 40°S ) CME lat ~ 20°- 45°S '

Sterea A Hell— 13:14.50" UT T e —— ion | A (A) logT
(. i " Hell |256.32 |4.9
Fevill | 18521 |58
FeX |257.26 |6.0
FeX | 18454 |6.0
FexI | 18040 | 6.1
Fexl | 18217 | 6.1

max

BOO 900 1000 1100 12U.CI BOO 900 1000 1100 1200 FeX| 18823 61

X {arcsec) X larcaec) SiX 258.37 | 6.2
SiX 261.04 6.2
FeXIl 193.51 6.2
FeXIl 195.12 6.2
FeXIl 196.64 6.2
FeXIll 201.13 6.2
FeXIll 203.83 6.2

BOC QGQ 1000 i 1100 120{-3 stel} QUI:{ 1000 i 1160 1200 FGXIV 26479 63
L FexIV | 27420 | 6.3
Rasters with the 2" slit, separated by 8", 61 exps/raster, 60 s/exp, ~1 h/raster FexXV | 284.16 6.4
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Plasma emission at different temperatures
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The cool filament material disappears above logT ~ 5.6 (~ 4-10°K)
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The detection of non-thermal velocities
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Non-thermal velocity evolution
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In the following rasters the v _,,, are located at the CME latitudes, fading with time
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The detection of non-thermal velocities

FeXIl A195.12 FWHM FeXll A195.12 profiles
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The eruption as seen by SOHO/UVCS

ion | A (A) logT, . UVCS slit >
HILyp | 1025.72 | 4.5 ;
oV 1031.91 |55 2
oVl | 1037.62 | 5.5
Sixll | 52067 |6.3 .

UVCS slit: centered

at5°S, 1.7 R

UVCS coronal plasma diagnostic: re Rl BER BEEERFEDAA
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OVI A1032 — 09/05/2007

OVI A1032 CME intensity

* OVI AA1032-1037 intensities due to both collisional and radiative excitation;

* By assuming v

wt ~ 0thel_,and I, of both lines can be easily separated;

. 2
Iccgl o Ng L, Irad x r]el- — !col / Irad = r]e_ :> Ng
» Given n, and by assuming O and Si abundances:

col (OVI) oc Ao Clinel(Te’ne) _

I (SIX“) ASi CIineZ(Te’ ne) ik (TE) Te
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Results: Coronal & CME plasma parameters

Pre-CME corona:
ng ~ 7.0-108 cm3, T, ~ 2:-108K

Post-CME corona:
ng ~ 6.2:106 cm3, T, ~ 2:-108K
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Given the longitude vs time curve (STEREQO) an estimate for the thickness L,
along the LOS of the CME emitting plasma can be derived — L, ~ 0.65 R,

CME plasma: EMqye ~ 8:102%cm™ = n 2L, — N(CME) ~ 4.2:10% cm-3
By assuming a volume of (4n/3)-3R_ x 0.65R,x 0.65R, — m,,c ~ 3.3:1016¢g
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Summary & Conclusions

@ During the HOP7 campaign a slow CME occurred on May 9, 2007;

@® Stereo/EUVI Hell A304 images: erupting filament that expands initially southward
and results in a CME expanding around 26°S — Filament material undergoes not
only a radial acceleration, but also a much stronger tangential acceleration;

® 3D reconstruction from Stereo A/B: the filament has initially a hook-shaped,
quasi 2D structure, with the hook base rooted on the Sun, close to the AR. The
following expansion is both latitudinal and longitudinal (i.e. superradial);

®EIS spectra: first filament eruption detected by EIS reported so far! Spectral
lines show strong strong non-thermal velocities (up to ~ 120 km/s) along the
eruption path, decreasing with increasing ionization stages — coronal heating?
“Fan-shaped” outflows? Plasma turbulence driven by reconnection?

® UVCS spectra: info on the trajectory from Stereo are used to estimate the CME
thickness along the LOS — the CME is denser than the surrounding corona by ~
60% ; the CME mass is m,,c ~ 3.3:1016¢g .
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