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During their evolution in the solar corona, CMEs are usually associated to radio sources, which are 
related to the magnetic configuration of the solar corona. In particular, stationary type IV radio bursts are 
associated to electrons trapped in close magnetic configurations, more often observed at the place of 
the CME eruption. Since the CME magnetic structure remains rooted to the Sun close to the place of 
post-flare loops, in this work we aim to investigate if the stationary type IV emission comes from the 
base of the CME structure, and if electrons are emitted via plasma emission. We conducted a detailed 
analysis of radio observations (The main tool is the Nançay Radio Heliograph. Supporting spectrographic 
observations are provided by Nançay Decametre Array, ARTEMIS, ORFEES, Wind/Waves spectrograph), 
remote-sensing observations of the corona in extreme ultraviolet (EUV) and white light as well as time 
histories of SXR flux measurements by GOES satellites in the 0.1-0.8 nm, to study the evolution of seven 
radio sources and to identify the emission mechanism associated to them. We found that stationary type 
IV sources were, effectively, located close to the post-flare loops structures at the base of the respective 
CMEs. They also presented substantial polarisation degree in the o-mode as well as high values of 
brightness temperature which confirms that emission mechanism associated to these sources is plasma 
emission. Since plasma emission mechanism is directly associated with the orientation of magnetic field, 
the polarisation of stationary type IV radio sources represents a potential tool to derive the orientation 
of expanding magnetic structures related to CMEs in the solar corona. 

 

References: 

Alissandrakis, C. E., Bouratzis, C., & Hillaris, A. 2019, arXiv e-prints [arXiv:1906.03434] Andrews, M. D. 2001, Sol. Phys., 204, 179 
Aschwanden, M. J. & Alexander, D. 2001, Sol. Phys., 204, 91 Boischot, A. 1957, Academie des Sciences Paris Comptes Rendus, 244, Bougeret, 
J.-L., Kaiser, M. L., Kellogg, P. J., et al. 1995, Space Sci. Rev., 71, 231 
Brueckner, G. E., Howard, R. A., Koomen, M. J., et al. 1995, Sol. Phys., 162, 357 
Carmichael, H. 1964, NASA Special Publication, 50, 451 Caroubalos, C., Alissandrakis, C. E., Hillaris, A., et al. 2001a, Sol. Phys., 204, 165 
Caroubalos, C., Maroulis, D., Patavalis, N., et al. 2001b, Experimental Astronomy, 11, 23 
Chertok, I. M. & Grechnev, V. V. 2005, Sol. Phys., 229, 95 
Dulk, G. A. & Nelson, G. J. 1973, Proceedings of the Astronomical Society of Australia, 2, 211 
Gary, D. E., Dulk, G. A., House, L. L., Illing, R., & Wagner, W. J. 1985, A&A, 152, 42 
Gergely, T. E., Kundu, M. R., Munro, R. H., & Poland , A. I. 1979, ApJ, 230, 575 
Habbal, S. R., Ellman, N. E., & Gonzalez, R. 1989, Synthesis mapping of a solar type I storm simultaneously at 90 and 20 centimeters with the 
VLAHirayama, T. 1974, Sol. Phys., 34, 323  

Howard, T. A., DeForest, C. E., Schneck, U. G., & Alden, C. R. 2017, ApJ, 834, 86 Huang, J., Démoulin, P., Pick, M., et al. 2011, ApJ, 729, 107 
Hudson, H. S., Acton, L. W., & Freeland, S. L. 1996, ApJ, 470, 629 Kahler, S. W. & Hundhausen, A. J. 1992, J. Geophys. Res., 97, 1619 Kai, K., 
Melrose, D. B., & Suzuki, S. 1985, in Solar Radiophysics: Studies of Emission from the Sun at Metre Wavelengths, ed. D. McLean & N. Labrum 
(Cambridge, Great Britain: Cambridge University Press), 415 441  

Kerdraon, A. & Delouis, J.-M. 1997, in Lecture Notes in Physics, Berlin Springer Verlag, Vol. 483, Coronal physics from radio and space 
observations, ed. G. Trottet, 192  



Klein, K.-L. & Mouradian, Z. 2002, A&A, 381, 683 
Klein, K.-L., Trottet, G., Lantos, P., & Delaboudinière, J.-P. 2001, A&A, 373, 1073 
Kopp, R. A. & Pneuman, G. W. 1976, Sol. Phys., 50, 85 
Koval, A., Stanislavsky, A., Chen, Y., et al. 2016, ApJ, 826, 125 Kuijpers, J. 1980, in IAU Symposium, Vol. 86, Radio Physics of the Sun, ed. M. 
R. Kundu & T. E. Gergely, 341 360 
Lantos, P., Kerdraon, A., Rapley, G. G., & Bentley, R. D. 1981, A&A, 101, 33 
Lecacheux, A. 2000, Washington DC American Geophysical Union Geophysical Monograph Series, 119, 321 
Liu, H., Chen, Y., Cho, K., et al. 2018, Sol. Phys., 293, 58 
Liu, J., Chen, R., An, J., Wang, Z., & Hyyppa, J. 2014, Journal of Geophysical Research (Space Physics), 119, 601 
MacQueen, R. M. 1980, Royal Society of London Philosophical Trans- actions Series, 297, 605 
Maia, D., Pick, M., Hawkins, III, S. E., Fomichev, V. V., & Ji°i£ka, K. 2001, Sol. Phys., 204, 197 
McCauley, P. I., Cairns, I. H., White, S. M., et al. 2019, Sol. Phys., 294, 106 
Melrose, D. B. 2017, Reviews of Modern Plasma Physics, 1, 5 Morosan, D. E., Kilpua, E. K. J., Carley, E. P., & Monstein, C. 2019, A&A, 623, 
A63 
Morosan, D. E., Zucca, P., Bloom eld, D. S., & Gallagher, P. T. 2016, A&A, 589, L8 
Pick, M. 1986, Sol. Phys., 104, 19 
Pick, M. & Vilmer, N. 2008, A&A Rev., 16, 1 
Pick-Gutmann, M. 1961, Annales d'Astrophysique, 24, 181 
Rawat, R., Alex, S., & Lakhina, G. S. 2006, Annales Geophysicae, 24, 3569 
Régnier, S. 2015, A&A, 581, A9 
Richardson, I. G. & Cane, H. V. 2010, Sol. Phys., 264, 189 
Riddle, A. C. 1970, Sol. Phys., 13, 448 
Robinson, R. D. 1978, Australian Journal of Physics, 31, 533 Robinson, R. D. 1985, in Solar Radiophysics: Studies of Emission from the Sun at 
Metre Wavelengths, ed. D. McLean & N. Labrum (Cam- bridge, Great Britain: Cambridge University Press), 385 414 Salas-Matamoros, C., 
Klein, K.-L., & Rouillard, A. P. 2016, A&A, 590, A135 
Schrijver, C. J. & De Rosa, M. L. 2003, Sol. Phys., 212, 165 
Sharma, R. R. & Vlahos, L. 1984, ApJ, 280, 405 
Song, H. Q., Zhang, J., Li, L. P., et al. 2019, ApJ, 887, 124 Stepanov, A. V. 1974, Soviet Ast., 17, 781 
Stewart, R. T. 1985, in Solar Radiophysics: Studies of Emission from the Sun at Metre Wavelengths, ed. D. McLean & N. Labrum (Cam- bridge, 
Great Britain: Cambridge University Press), 361 383 Stupp, A. 2000, MNRAS, 311, 251 
Sturrock, P. A. 1966, Nature, 211, 695 
Török, T., Downs, C., Linker, J. A., et al. 2018, ApJ, 856, 75 
Wang, J.-X., Zhou, G.-P., Wen, Y.-Y., et al. 2006, Chinese J. Astron. Astrophys., 6, 247 
Weiss, A. A. 1963, Australian Journal of Physics, 16, 526 
Wild, J. P. 1969, Sol. Phys., 9, 260 
Wild, J. P. 1970, PASA, 1, 365 
Wild, J. P., Smerd, S. F., & Weiss, A. A. 1963, ARA&A, 1, 291 Winglee, R. & Dulk, G. 1986, Astrophys. J., 307 
Wuelser, J.-P., Lemen, J. R., Tarbell, T. D., et al. 2004, in Proc. SPIE, Vol. 5171, Telescopes and Instrumentation for Solar Astrophysics, ed. S. 
Fineschi & M. A. Gummin, 111 122 
Yan, Y., Aschwanden, M. J., Wang, S., & Deng, Y. 2001, Sol. Phys., 204, 27 
Zhang, H. 2002, MNRAS, 332, 500 
Zhukov, A. N. & Auchère, F. 2004, A&A, 427, 705  

 

 

 



 

 


