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1. Introduction and Motivation 3. Reconstruction of 2008 December 12 CME Absorbed heat (dQ), Heating rate (dQ/dt), Entropy (s)
and Entropy changing rate (ds/dt)
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= The only attempt to infer the internal state of a CME during its propagation has been done by . 0.020 Esoo:—E:: . : o ? G L a s
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scale which is undergoing a self-similar expansion within the cross-section.

Derivation of FRIS model

Conservation of total mass and
angular momentum of the CME

4. Application of the FRIS model to the CME

4.2 Dynamic Process

4.1 Thermodynamic process
(Polytropic index, Density, Temperature,

(Lorentz, Thermal and Centrifugal Forces)
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Putting additional constraints give + {4 — Macvl + 4 — e L IR,
equation (1), fitting of which to the ---- equation (1)
measurements of CME kinematics = The thermal force inside the CME is the internal driver of CME expansion while the Lorentz force prevented the CME from
gives unknowns where, h=heliocentric distance of CME leading expanding.

edge, L= distance of flux-rope axis from solar
surface, R= radius of cross-section of flux-rope,
V. = propagation speed, v, = expansion speed,
Estimating internal thermodynamic d, = expansion acceleration, y = adiabatic index,

parameters of a flux-rope CME C,- C; are constants to be determined by fitting
the equation.

5. Conclusions

= QOur study suggests that the CME released heat before it reached an adiabatic state and then absorbed heat.

= The centrifugal force due to poloidal motion decreased with fastest rate, and the Lorentz force decreased slightly faster than
thermal pressure force as the CME moved away from the Sun.
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