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FIRST SEMI-ANNUAL FIRST YEAR PROGRESS REPORT 

This report covers technical progress during the first six months of the first year of 
NASA SR&T contract "Modeling the Magnetic and Thermal Structure of Active Regions," 

NASW -03008, between NASA and Science Applications International Corporation, and covers 
the period January 14, 2003 to July 13, 2003. Under this contract SAIC has conducted 

research into theoretical modeling of the properties of active regions using the MHO model. 

Publication in The Astrophysical Journal 

The publication "Coronal Mass Ejection: Initiation, Magnetic Helicity, and Flux Ropes. 

I. Boundary Motion-Driven Evolution," by T. Amari, J. F. Luciani, J. J. Aly, Z. Mikic, and J. A. 

Linker, has appeared in The Astrophysical Journal, 585, 1073 (2003). 

Abstract. In this paper we study a class of three-djmensjonal magnetohydrodynamic 

model problems that may be usefu} to understand the role of twisted flux ropes in coronal mass 

ejections. We construct in a half-space a series of force-free bipolar configurations with 

different helicity contents and bring them into an evolution by imposing to their footpoints on 

the boundary slow motions converging toward the inversion line. For all the cases that have 

been computed, this process leads, after a phase of quasi-static evolution, to the formation of a 

twisted fl ux rope by a reconnection process and to the global disruption of the configuration. 
In contrast with the resu'lts of some previous studies, however, the rope is never in equilibrium. 

It thus appears that the presence of a rope in the pre-eruptive phase is not a necessary condition 

for the di sruption but may be the product of the disruption itself. Moreover, the helicity keeps 

an almost constant value during the evolution, and the problem of the origin of the helicity 

content of an eruptive configuration appears to be that of the initial force-free state. In addition 

to these numerical simulations, we report some new relations for the time variations of the 

energy and the magnetic helicity and develop a simple analytical model in which the magnetic 

fi eld evolution exhibits essential features quite similar to those observed during the quasi-static 

phase in the numerics. 

A reprint of this paper is induded in Appendix A. 

Presentation at the Spring AGUIEGS Meeting, Nice, France 

Zoran Mikic presented a paper at the Spring AGUIEGS Meeting, which was held in Nice, 

France, April 7-1 1, 2003: 

• Simulation of CMEs Originating in Active Regions 
Z. Mikic, J. A. Linker, P. Riley, and R. Lionello 

Abstract. Previously we have addressed the initiation of CMEs by large-scale 

changes in the solar photospheric magnetic flux. These CMEs had a global nature, 

si nce their size was comparable to the solar radius. These early investigations were 

pri marily focused on the theoretical aspects of CME initiation, and the models were 

thus rather idealized. We will describe recent advances in our computational models 










































































