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Objectives - WP 2, Task 2.3

• To update the STEREO/SECCHI/COR2 CME catalogue, initiated under the 
SOTERIA FP7 project (& DLR Stereo/Corona, AFFECTS), until the end of 
2011 (including the application of forward modelling to the appropriate 
CMEs) 

• Comparison of HI – COR2 catalogues

WP3

To compare the results from the geometrical and forward modelling of HI 
CMEs with the modelling results for COR2

To prototype the use of inverse modelling to derive typical HI CME 
parameters (speed, size, mass), for photospheric and low coronal source 
regions typically associated with CMEs



Selection 
Criteria

• Based on clarity of CME appearance in 
STEREO/SECCHI/COR2 FOV (2.5 – 15 Rs)

Best-Of 
CMEs

• List with 1071 events until end of 2011 
established

CME-
Modeling

• 241 “best-of CMEs” studied by GCS modelling
(Thernisien, Howard, Vourlidas, 2006) based on 3-D concept 
for CMEs (derived by Cremades & Bothmer , 2004)

All results are available online @ www.affects-fp7.eu/cme-database/ 

Development of COR2 CME list  

http://www.affects-fp7.eu/cme-database


COR2 CME list  



COR2 CME online  database @ http://www.affects-fp7.eu/cme-database/

– implementation into HELCATS website catalogues

http://www.affects-fp7.eu/cme-database/


Sample STEREO/SECCHI/COR2 CME GCS Forward Modelling –
December 12, 2008, 14:22 UT

Courtesy: E. Bosman



HI CME lists with modelling results for STEREO A and B

STEREO/SECCHI/HI-1A
2007-2013: 821 events
2007-2011: 496 events, 197 definite ones

STEREO/SECCHI/HI-1B
2007-Jun 2013: 698 events, 226 def. ones
2007-2011: 399 events, 136 definite ones



HI list 2007-2013
STEREO A&B

COR2 list 2007-2011
STEREO A&B
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HI – COR2 CME comparison
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HI list 2007-2013
STEREO A&B

COR2 list 2007-2011
STEREO A&B
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Every CME visible in HI was also visible in COR2

 STEREO A: 260 of 496 HI events are included in the COR2 list 2007-2011
 1 event not visible in COR2 A but in B

 STEREO B: 278 of 399 HI events are included in the COR2 list 2007-2011

Seems trivial but:
 CME expansion and density decrease are different compared to

slow and fast wind streams as indicated by analsis of Helios data.
 Influence of Thomson sphere.
 Near Sun brightness of coronal streamers may obscure faint CMEs. 

Results:



Helios: MC type CME, HSS, SW density evolution  

@ 0.3 au:
SW: ~ 70 p
FW: ~ 40 p 
MC CMEs: ~ 100 p

@ 0.046 au:
SW: ~ 6300 p
FW: ~ 3600 p
MC CMEs: 9000 p    

Bothmer & Schwenn, 1998

Results:
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2008-12-12

HI-Speeds:
456 Τkm

s (FPF)
470 Τkm

s (SSEF)
481 Τkm

s (HMF)



CME GEOMETRY

Lon Lat Tilt Half  angle Aspect rat io Height  [R
SUN

]

259.38° -23.47° 55.90 13.36 0 .35 13.64

COR2 modeling courtesy of E. Bosman

         STEREO COR2A 03-04-2010 12:08          STEREO COR2B 03-04-2010 12:08 

Thernisien, 2011

CME GEOMETRY

Lon Lat Til t Half  angle Aspect rat io Height  [R
SUN

]

259.38° -23.47° 55.90° 13.36 0 .35 42.40

➔ CME evolut ion consistent  to self  similar expansion assumpt ion

         STEREO HI2 B  03-04-2010 17:29          STEREO HI2 A  03-04-2010 17:29 

Thernisien, 2011

(L. Volpes, E. Bosman, 

V. Bothmer



WISPR will image and detect 
in-situ CME shocks

Volpes & Bothmer, 2015 Sol. Physics

An Application of the Stereoscopic Self-Similar-Expansion Model of the 
Determination of CME-Driven Shock Parameter


