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1. ABSTRACT

4. RESULTS: MEASURED 3D KINEMATICS

This study Iinvestigates the diverse kinematic profiles and associated thermodynamic
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Coronal Mass Ejections (CMESs) are episodic solar eruptions containing huge magnetized Distance (Rg) Distance (Rg) -
plasma that can cause prolonged geomagnetic storm and severely impact the planetary _ _ _ _ _ 100 L L
environment, making their prediction crucial to space weather. Figure 2: Varied 3D kinematics of the selected fast CMEs, leading-edge speed (left) 5 10 15 20 o5
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Figure 5: The FRIS model-derived internal forces, such as Lorentz
force(fem), thermal pressure force (fin) and centrifugal force (f,) that are
responsible for the radial expansion of the CME flux rope.

5. RESULTS: MODEL DERIVED THERMODYNAMICS

No continuous CME plasma measurements are availbale
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Figure 3: The FRIS model-derived Polytropic index (left) and temperature (right) l0go(EM)icm ™ K']
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at intial heights after which heating at higher heights during their propagation. Figure 6: Erupting CME associated hot-flux rope in SDOJ/AIA 94 A (left)
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Internal forces: phase at higher heights.

PV 'Y = constant \ Lorentz force " Figure 4: A correlation plot showing that CME with a » The internal thermal pressure and centrifugal force contributes,
* Solve the radial equation of motion for the CME N ~ P at lower coronal heights will experience a larger drop in * The thermal pressure force can solely drive the radial
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expansion in terms of measurable kinematic parameters ~ —_—— the initial temperature. expansion of CME at higher heights.
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