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The HELCATS HI-Catalogue 
Contains the basic observational properties of CMEs observed 
during the science phase of the STEREO mission (April 2007 - 
September 2014) 

http://www.helcats-fp7.eu/catalogues/wp2_cat.html 
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CME Tracking 

● CMEs are identified in 
time/elongation plot 
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CME Tracking 

● CMEs are identified in 
time/elongation plot 

● Kinematic properties are determined based on assumptions of CME 
morphology (Davies et al. 2012) 

● Tracks are manually identified 
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1st Model: Fixed-phi 
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2nd Model: Self-Similar Expansion 
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3rd Model: Harmonic Mean 
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3rd Model: Harmonic Mean 
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R 𝑣 𝑡 − 𝑡0 =
2𝑟0sin(𝜀(𝑡))

sin 𝜀 𝑡 + 𝜑 + 1 

𝑣 𝑡 − 𝑡0 =
𝑟0sin(𝜀(𝑡))(1 +sin(𝜆))
sin 𝜀 𝑡 + 𝜑 + sin(𝜆)  

𝜆 = 0° ;                                 fixed−phi 
𝜆 = 30° ;     self−similar expansion 
𝜆 = 90° ;                   harmonic mean 
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Catalogue of CME Kinematic Properties 

● Catalogue is complete for 1353 CMEs (Apr ’07 - Sep ‘14) 

http://www.helcats-fp7.eu/catalogues/wp3_cat.html 
 

speed direction launch time 
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CME Statistical Properties 
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● CME latitude distributions consistent with established behaviour 



CME Statistical Properties 
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● Stacked annual speed histograms from HELCATS HI catalogues and 
LASCO CDAW catalogue (Yashiro et al. 2004)  



CME Statistical Properties 

● Same solar cycle trend seen in HI and LASCO 

● Mean speed are greater in HI by ~120kms-1 

● Due to ‘projection effects’ in coronagraph speed estimates 
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Stereoscopic Modelling 

𝑣 𝑡 − 𝑡0 =
𝑟𝐴sin(𝜀𝐴 (𝑡))sin(1 + 𝜆)

sin 𝜀𝐴 𝑡 + 𝜑𝐴 + sin(𝜆) 

=
𝑟𝐵sin(𝜀𝐵(𝑡))sin(1 + 𝜆)

sin 𝜀𝐵 𝑡 + 𝜑𝐵 + sin(𝜆) 
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(Davies et al. 2013) 
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Stereoscopic Modelling 

● So far a preliminary subset 
of 393 CMEs exists 

11/12 



Summary 

● Heliospheric Cataloguing Analysis and Techniques Service 

- 1901 CMEs identified throughout the lifetime of HI instruments 

- 1353 CMEs tracked and kinematic properties determined 

- Catalogues agree with established CME behaviour, but show greater speeds 

- Stereoscopic analysis allows study of CME accelerations/deflections in HI 

Thanks for listening      
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