3D morphological reconstruction
of CMEs and CME-driven shocks fromSECCHI/COR
and Hl1 observations and their link to in-situ
measurements

Li Feng*2 & Bernd Inhester?




Outline

* Introduction to mask fitting method

* Comparison to other methods

* Application to the 3D shock reconstruction




Mask Fitting Method: input data

2D coordinates of the CME periphery in coronagraph images from
three viewpoints: COR 1 & 2 /STEREO A, B and LASCO C2 & 3 /SOHO

A COR2 21:08

B COR2 21:09 C3 21:11

In cases that three images are not taken simultaneously, linear interpolation of the
CME periphery positions is used for a desired time.

Feng et al. 2012, ApJ



Mask Fitting Method: method description

 COR2 21:09 ,  COR2 21:08

“C3 21:11
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Comparison of the methods

Excluding the LCT+TR method, the latitude of the CME'S centre of gravity derived from other
methods deviates within one degree and longitude differs within 19 degrees.

Method

MF/GL  -13.3 . : GCS model
FM1 -13.4 : black: mask fitting

PR A -14.6
PR B 4.8
LCT-TR  27.8

mask fitting
yellow: LCT+TR

Feng, et al., 2013, SoPh



CME event : started from 2012-07-12
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Tracing CME and CME-driven shock
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3D reconstruction from COR+

Step 1: combine COR and Hl1 images
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Step 1: combine COR and Hlx images

- Camera projections:
- HI: AZP L

- COR: TAN
~ ghomonic

[2012-07-12723:18:41.
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Step 2: trace CME and its driven shock
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Step 2: trace CME and its driven shock
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"o Using the traced CME at an earlier time to trace the B
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Traced CME peripheries from A and B

= T T T T T T T T T T T T T T T 5

e A -
. ) | : = 800 —
= - s

200(— N i S e o e i S e -
2 . ) : s g 200—

2012-07-12T23:19:07.008 . pr i ys, DRI LT P i
| £ AR i . y S - - 12012—-07—-12T723:18:
ol2012-07-12723:.08:40.104 ~ | ., e 0201207/ -12123:0

0 500 1000 1500 0 5

Loot ¢
=R




Traced shock from A and B: uncertainties exist
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CME and shock evolution
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Comparison with other methods

Moestl et al. 2014, ApJ
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In situ observations

Wind (SWE/MFI) in situ observations of the ICME on 2012 July 14-17
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Moestl et al. 2014, ApJ




Magnetic field data of Messenger and VEX
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VEX electron and ion spectral width
probably heated plasma by the shock on July 14th?




Outlook

A time sequence of the 3D reconstructions of the
CME and its driven shock

1. to analyze their kinematics
2. to have a better understanding of the link between
the remote sensing and in-situ observations




