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CME masses - why do we care!

* The forces that drive CMEs are still not yet quantified

* Equation of motion
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CME masses - why do we care!

* The forces that drive CMEs are still not yet quantified

e Equation of motion
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Bl® 1 do Wwe measure CME masses!

* Use white-light coronagraph observations
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S e Use STEREO to measure 8




Obtaining the correct 6

* STEREQO's provides 3-D positional information of a CME
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(Byrne et al., Nature Communications, 2010)

EERGiormation = POS 6@ — Better Mass estimaie
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CME masses - Results

e STEREO A and B give same
mass

 CME mass approaches:

e = (34 £ 1.1)x105g

Carley et al. (ApJ, in review)
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CME Dynamics - Results

* Byrne et al. (2010) computed velocity and
acceleration from 3D data

* Blue curve is fit to velocity using solar wind
drag model
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CME Dynamics - Results

* Byrne et al. (2010) computed velocity and
acceleration from 3D data

* Blue curve is fit to velocity using solar wind
drag model

e Combined with our mass estimates
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CME Dynamics - Results

e [otal force given by

Ftotal — Fmag T Fgravity + Fdrag

2 :total — 5 |O|4 N
— :gravity = -1.0X |O|4 N
 Fang = -8.0x%10'2 N (aerodynamic drag)

S lislicniiz fonce at 3 Rl Fnas = 4.5 ¢ 105N




CME Masses & Dynamics - Results

* Previous observations (SOHO-LASCO) suffered from large
uncertainties

* STEREO's two-vantage points allows for 3-D positioning of CME
* | eads to more accurate kinematics

e ..and more accurate mass estimates

e Combination of gives good energy and force estimates

* |n future, more CME forces will be studied with the better accuracy
Siicred by STEREO

* Work submitted to Ap/ (Carley et al., in review)

eoincarley@gmail.com
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* Byrne et al. (2010) velocity data
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