28 SÁNCHEZ-SALCEDO & SANTILLÁN

servations. This may be very useful as a first step to interpret full numerical simulations.

In the Cartesian model, the potential vector function A obeys a nonlinear elliptic equation, while for the axisymmetric model it is the magnetic flux Φ that obeys such equation. However, the differential operator as well as the source terms are different. In order to gain some insight on the different nature of the equations, we have compared the form of q(A) and q(Φ) at the initial and final states in each model. The source terms depend directly on the derivatives of these functions. However, despite the fact that the aspect of these functions looks similar at a glance, the source terms Q_{xy} and Q_{zR} turn out to be absolutely different in the final state. This is a consequence of the nonlinearity of the differential equations.

We have focused first on models with uniform external gravity. We found that the axial model is more rigid than the Cartesian layer, in the sense that the magnetic field is less buoyant and the drainage of gas less efficient. In fact, in the axisymmetric model the matter shrinks in radius and generates a convergent flow that facilitates the achievement of pressure equilibrium with less deformation of the field lines. In order to have the same level of deformation of the field lines as in the Cartesian model with half the wavelength of 9c^2_s/g, we need a perturbation of half the wavelength of 12c^2_s/g, for α = 1. Under uniform gravity, we find that a factor 5/4 enhancement in column density can be obtained in the axisymmetric model for the more unstable wavelength, which is modest as compared to the factor of 7/4 found in the Cartesian model. At the position of the wings of the condensations, the ratio of the magnetic-to-gas pressure becomes larger than 1 beyond a certain radius, because of the evacuation of gas in these regions. However, it is still approximately 10 times smaller than in Cartesian geometry.

We have examined a more realistic choice to describe the variation of the external gravitational potential in axisymmetric models. The main effects of a non-uniform gravitational acceleration is to modify the separation of magnetic valleys and therefore the timescale of the Parker instability. A factor of 2 enhancement in column density over its initial equilibrium value can be found in axisymmetric models with non-uniform radial gravity. Hence, unless this density enhancement is sufficient to initiate thermal or gravitational instabilities, the Parker instability should be thought of as setting the stage upon which other small-scale processes will be modeling the structure and evolution of the filament.

We would like to thank José Franco and Jongsoo Kim for helpful comments and the anonymous referee for very valuable suggestions, which have led to substantial improvements to the manuscript. The authors acknowledge financial support from Conacyt project CB-2006-60526 and PAPIIT project IN121609.

REFERENCES

Alfaro, E. J., Cabrera-Caño, J., & Delgado, A. J. 1992, ApJ, 399, 576 Asséo, E., Cesarsky, C. J., Lachièze-Rey, M., & Pellat, R. 1978, ApJ, 225, L21

. 1980, ApJ, 237, 752 Basu, S., Mouschovias, T. Ch., & Paleologou, E. V. 1997, ApJ, 480, L55 Blitz, L., & Shu, F. H. 1980, ApJ, 238, 148 Conselice, C. J., Gallagher, III, J. S., & Wyse, R. F. G.

2001, AJ, 122, 2281 Dungey, J. W. 1953, MNRAS, 113, 180 Franco, J., Kim, J., Alfaro, E. J., & Hong, S. S. 2002, ApJ, 570, 647 Genzel, R., & Stutzki, J. 1989, ARA&A, 27, 41 Giz, A. T., & Shu, F. H. 1993, ApJ, 404, 185 Hanasz, M., & Lesch, H. 2000, ApJ, 543, 235 Hanawa, T., Matsumoto, R., & Shibata, K. 1992, ApJ, 393, L71 Jackson, J. M., Finn, S. C., Chambers, E. T., Rathborne, J. M., & Simon, R. 2010, ApJ, 719, L185 Kim, J., Franco, J., Hong, S. S., Santillán, A., & Matos, M. A. 2000, ApJ, 531, 873 Kim, J., & Hong, S. S. 1998, ApJ, 507, 254 Kim, J., Hong, S. S., & Ryu, D. 1997, ApJ, 485, 228 Kim, J., Ryu, D., & Hong, S. S. 2004, Ap&SS, 292, 255 Kim, J., Ryu, D., & Jones, T. W. 2001, ApJ, 557, 464 Kosiński, R., & Hanasz, M. 2006, MNRAS, 368, 759 . 2007, MNRAS, 376, 861 Lachiéze-Rey, M., Cesarsky, C. J., Asséo, E., & Pellat, R. 1980, ApJ, 238, 175 Lee, S. M., & Hong, S. S. 2007, ApJS, 169, 269 Mouschovias, T. Ch. 1974, ApJ, 192, 37 (M74) . 1976, ApJ, 206, 753 . 1996, in Solar and Astrophysical Magnetohydrodynamic Flows, ed. K. Tsinganos (Dordrecht: Kluwer), 475 Mouschovias, T. Ch., Kunz, M. W., & Christie, D. A.

2009, MNRAS, 397, 14 Mouschovias, T. Ch., Shu, F. H., & Woodward, P. R.

1974, A&A, 33, 73 Nagasawa, M. 1987, Prog. Theor. Phys., 77, 635 Nakamura, F., Hanawa, T., & Nakano, T. 1991, PASJ, 43, 685

. 1995, ApJ, 444, 770 Nakano, T. 1979, PASJ, 31, 697 Ostriker, J. P. 1964, ApJ, 140, 1056