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Abstract 

Coronal mass ejections (CME) are large bubbles of plasma permeated by magnetic fields which 
are ejected by the Sun during periods of several hours. Halo CMEs are those ejections that are 
directed toward Earth, and are known to be  responsible for disturbances such as geomagnetic 
storms, changes in the orbits of satellite due to drag, blackouts, modification in the ionosphere 
and the ozone layer, among others. Due to its effect on our planet, several efforts have been 
made toward the prediction of the arrival times of these ejections. A 2-D hydro-dynamical (HD) 
model has been developed to simulate a CME. The first step of the model is to find the steady 
state solution for the solar wind by solving the HD equations with the appropriate boundary 
conditions. Different wind solutions were obtained, depending on the boundary conditions, with 
terminal velocities of 410 and 630 km/s. Then, the coronal mass ejection is simulated as a pulse 
in density, pressure, and/or velocity and its trajectory in the interplanetary medium is followed 
up to 2 A.U.. The physical characteristics of the ejections such as morphology, sizes, width, and 
opening angle as observed by the coronograph LASCO on board of the SOHO satellite were well 
represented by the model. This model was applied to estimate the arrival times of the halo 
mass ejections at the Earth's orbit (1 A.U.), with the main goal of quantifying the influence of 
the solar wind. As expected, the faster solar wind solution yield arrival times between 2.5 and 3 
days, whereas the slower wind resulted in times of 3.5 to 4 days, depending on the initial 
density and temperature of the CME pulse at the Sun 


