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Research activity 

From the beginning of her scientific activity, she was involved in the study of the interplanetary medium 
and of the interaction of the solar wind with the magnetosphere. In particular, using data from the Helios 1 
and 2 spacecraft she carried out a model of the IMF-magnetosphere interaction to simulate the 
geomagnetic response and, applying spectral analysis methods, she found the same periodicities observed 
in the geomagnetic activity. Moreover, she participated to the analysis of the plasma data from the ISEE 2 
spacecraft (in collaboration with prof. A. Egidi, Univ. of Roma-Tor Vergata) obtaining several interesting 
results on the heavy ion component of the solar wind and investigating through a simple model the 
presence at the Earth orbit of hydrogen ions originated from geocoronal and/or interstellar neutral 
hydrogen. 

During the first nineties, in the frame of a cooperation with the University of Roma-Tor Vergata, the 
University of Firenze and the Astrophysical Observatory of Arcetri, she was involved in the study of solar 
oscillations and participated to the development of the IPM (Italian Panoramic Monochromator) 
experiment installed at the THEMIS telescope (Canary Islands). 

She continued the research activity on the solar wind-magnetosphere interaction processes, in the 
framework of international programs such as ILWS and CAWSES, with particular attention on: the 
geomagnetic effects at both high and low latitude of solar wind structures, such as interplanetary shocks 
and CMEs. Using data at the two stations at Terra Nova Bay and Dome C in Antarctica, she studied ULF 
waves at polar latitudes, investigating generation processes and propagation paths in the magnetosphere.  

In the framework of the COST Action ES1005 activities, she has been involved in the study of solar wind 
driven geomagnetic effects on the polar atmosphere and has been an author of the chapter "Impact of 
solar variability on the magnetosphere" in the handbook "Earth’s climate response to a changing Sun", J. 
Lilestein, T. Dudok de Wit and K. Matthes coords., 255, EDP Sciences, ISBN: 978-2-7598-1733-7, 2015. 

She is author of 67 scientific publications in refereed international journals, 24 contributions in conference 
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She is referee for the following journals: Annales Geophysicae, Journal of Geophysical Research, Journal of 
Space Weather and Space Climate, Annals of Geophysics, Journal of Atmospheric and Solar-Terrestrial 
Physics. 
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She participated to research projects funded by MIUR-PRIN, ENEA-PNRA, ASI and was responsible of the 
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Biennal project CNR-Agenzia 2000 “Telescopio THEMIS: studio delle proprietà di scala nellestrutture 
convettive della fotosfera solare”  

Space Weather Pilot Project ESA “GIFINT” (2003-2005). 
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She was a member of the management committee of the COST Action ES1005 "Towards a more complete 
assessment of the impact of solar variability on the Earth's climate", 2011-2015). 
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International School of Space Science (L’Aquila, 9-15 April, 2007). 

 

Teaching: 

General Physics II (Bachelor degree in Industrial Engineering) 

General Physics I with Laboratory (Bachelor degree in Chemical and Material Sciences and Technologies) 

Magnetospheric Physics (Master degree in Physics) 

Space Weather (Master degree in Atmospheric Science and Technologies) 

 

Publications 

1. Villante U., F. Mariani, P. Francia, The IMF sector pattern through  the solar minimum: two 
spacecraft observations during 1974-1978, J. Geophys. Res., 87, 249, 1982 

2. Villante U., P. Francia, M. Vellante, Geomagnetic implications of a simple IMF model, Annales 
Geophysicae, 1, 277, 1983 

3. Egidi A., P. Francia, U. Villante, Interaction between neutral hydrogen and solar wind: spacecraft 
measurements of H+ at the Earth's orbit, Geophys. Res. Lett., 11, 709, 1984 

4. Egidi A., P. Francia, U. Villante, E. Pelacà, On the temperature of alpha particles and heavy ions in 
the solar wind, Il Nuovo Cimento, 7C, 632, 1984 

5. Villante U., P. Francia, Geomagnetic activity and current sheet, Annales Geophysicae, 4A, 75, 1986 



6. Francia P., U. Villante, Spectral analysis of the geomagnetic activity index Ap during different IMF 
conditions (1947-1978), Il Nuovo Cimento, 9C, 1085, 1986 

7. Villante U., P. Francia, Comments on "Periodicities in the interplanetary magnetic field polarity" by 
A.L.C. Gonzalez and W.D. Gonzalez, J. Geophys. Res., 93, 4141, 1988 

8. Francia P., E. Pietropaolo, U. Villante, A. Egidi, A spherical harmonics filter for solar oscillations 
research, Solar Phys., 125, 233, 1990 

9. Bertello L., Caccin B., Francia P., Pietropaolo E., New observations of 5-minutes oscillations in the 
opposite flanks of solar Fraunhofer lines, Astrophys. J., 401, 768, 1992 

10. Francia P., Villante U., Meloni A., An analysis of geomagnetic field variations (3 min - 2 hrs) at a low 
latitude observatory (L = 1.6), Annales Geophysicae, 13, 522, 1995 

11. Francia P., Villante U., Some evidence for ground power enhancements at frequencies of global 
magnetospheric modes at low latitude, Annales Geophysicae, 15, 17, 1997 

12. Villante U., Francia P., Low frequency geomagnetic field fluctuations at low latitude during the 
passage of a higher pressure solar wind region, Annales Geophysicae, 15, 656, 1997 

13. Villante U., Lepidi S., Francia P., Meloni A., Palangio P., Long period geomagnetic field fluctuations 
at Terra Nova Bay, Geophys. Res. Lett., 24,  1443, 1997 

14. Kleimenova N.G., Kozyreva O.V., Villante U., Francia P., Bitterly J., Best A., Two types of Pc5 range 
geomagnetic pulsations at middle and low latitudes in strong magnetic storm, Geomagnetism and 
Aeronomy, 38, 61, 1998 

15. Villante U., P. Francia, S. Lepidi, M. De Lauretis, E. Pietropaolo, L. Cafarella, A. Meloni, A.J. Lazarus, 
R.P. Lepping, F. Mariani, Geomagnetic field variations at low and high latitude during the January 10-11, 
1997 magnetic cloud, Geophys. Res. Lett., 25, 2593, 1998 

16. Lepidi S., P. Francia, U. Villante, L.J. Lanzerotti, A. Meloni, Polarization pattern of low frequency 
geomagnetic field fluctuations (0.8-3.6 mHz) at high and low latitude, J. Geophys. Res., 104,  305, 1999 

17. Villante U., S. Lepidi, P. Francia, M. Vellante, A. Meloni, R.P. Lepping and F. Mariani, Pc3 pulsations 
during variable IMF conditions, Annales Geophysicae, 17, 490, 1999 

18. Francia P., S. Lepidi, U. Villante, P. Di Giuseppe, A.J. Lazarus, Geomagnetic response at low latitude 
to continuous solar wind pressure variations during northward interplanetary magnetic field, J. Geophys. 
Res., 104,  19923, 1999 

19. Lepidi S., P. Francia, U. Villante, A. Meloni, A.J. Lazarus, R.P. Lepping, The Earth's passage of the 
April 11, 1997 coronal ejecta: geomagnetic field fluctuations at high and low latitude during northward 
interplanetary magnetic field conditions, Annales Geophysicae, 17,  1245, 1999 

20. Kleimenova N.G., P. Francia, U. Villante, O.V. Kozyreva, J. Bitterly, J. Schott, The temporal and 
spatial variations of low frequency geomagnetic pulsations at polar cusp and cap latitudes, Annali di 
Geofisica, 42,  675, 1999 

21. Villante U., S. Lepidi, P. Francia, M. Vellante, A. Meloni, P. Palangio, ULF fluctuations at Terra Nova 
Bay,   Annali di Geofisica, 43, 217, 2000 

22. Lepidi S., P. Francia, M. De Lauretis, Local time behaviour of low frequency  geomagnetic field 
fluctuation power at low latitude, Annali di Geofisica, 44, 119, 2001 



23. Francia P., S. Lepidi, P. Di Giuseppe, U. Villante, Geomagnetic sudden impulses at low latitude   
during northward interplanetary magnetic field conditions, J. Geophys. Res., 106, 21231-21236, 2001 

24. Villante U., P. Francia, S. Lepidi, Pc5 geomagnetic field fluctuations at discrete frequencies at a low 
latitude station, Annales Geophysicae, 19, 321-325, 2001 

25. Lepidi S., Francia P., Cafarella L., Low frequency (0.7-7.4 mHz) geomagnetic field fluctuations at high 
latitude: frequency dependence of the polarization pattern, Annali di Geofisica, 44, 571-578, 2001 

26. Yagova N., Lanzerotti L., Villante U., Pilipenko V., Lepidi S., Francia P., Papitashvili V., Rodger A., ULF 
Pc5-6 magnetic activity in the polar cap as observed along a geomagnetic meridian in Antarctica, J. 
Geophys. Res., 107(A8), 1195, doi:10.1029/2001JA900143,  2002. 

27. Francia P., Lepidi S., K. Yumoto, Geomagnetic field fluctuations during the passage at the Earth’s 
orbit of the tail of the July 15-16, 2000 ejecta, Annales Geophysicae, 20, 1143-1152, 2002. 

28. Lepidi S., Cafarella L., Francia P., Meloni A., Palangio P., Schott J.J., Low frequency geomagnetic field 
variations at DomeC (Antarctica), Annales Geophysicae, 21, 1-10, 2003. 

29. Villante U., Francia P., Vellante M., Di Giuseppe P., Some aspects of the low latitude geomagnetic 
response under different solar wind conditions, Space Sci. Rev., 107, 207-217, 2003. 

30. Lepidi S., Francia P.,  Diurnal polarization pattern of ULF geomagnetic pulsations in the Pc5 band 
from low to polar latitudes, J. Atm. Solar Terr. Phys., 65, 1179-1185, 2003. 

31. Villante U., Lepidi S., Francia P., Bruno T., Some aspects of the interaction of interplanetary shocks 
with the Earth’s magnetosphere: an estimate of the propagation time through the magnetosheath, J. Atm. 
Solar Terr. Phys., 66, 337-341, 2004. 

32. Francia P., U. Villante, N. Adorante, W.D. Gonzalez, The storm-time ring current: a statistical 
analysis at two widely separated low latitude stations, Annales Geophysicae, 22, 3699-3705, 2004. 

33. Francia P., L.J. Lanzerotti, U. Villante, S. Lepidi, D. Di Memmo,  A statistical analysis of low frequency 
magnetic pulsations at cusp and cap latitudes in Antartica, J. Geophys. Res, 110(A2), A02205, 
doi:10.1029/2004JA010680, 2005. 

34. De Lauretis M., P. Francia, M. Vellante, A. Piancatelli, U. Villante, D. Di Memmo, ULF geomagnetic 
pulsations in the southern polar cap: simultaneous measurements near the cusp and the geomagnetic pole, 
J. Geophys. Res., 110, A11204, doi:10.1029/2005JA011058, 2005. 

35. Villante U., M. De Lauretis, P. Francia, M. Vellante, A. Piancatelli, Experimental aspects of mid-
frequency pulsations (f10-100 mHz) in the southern polar cap, Space Science Rev., 122, 107-117, 
10.1007/s11214-006-7015-7, 2006. 

36. Villante U., M. Vellante, P. Francia, M. De Lauretis, A. Meloni, P. Palangio, B. Zolesi, M. Pezzopane, 
M. Förster, T.L. Zhang, W. Magnes, P. Nenovski, I. Cholakov, and V. Wesztergom, ULF fluctuations of the 
geomagnetic field and ionospheric sounding measurements at low latitudes during the first CAWSES 
campaign, Annales Geophysicae, 24, 1455-1468, 2006. 

37. Nenovski P., U. Villante, P. Francia, M. Vellante and A. Bochev, Do we need a surface wave 
approach to the magnetospheric resonances?, Planetary and Space Science, 55, 680-693, 2007. 

38. Villante U., P. Francia, M. Vellante, P. Di Giuseppe, A. Nubile, and M. Piersanti, Long period 
oscillations at discrete frequencies: a comparative analysis of ground, magnetospheric and interplanetary 
observations, J. Geophys. Res., 112,  A04210, doi :10.1029/2006JA011896, 2007. 



39. Villante, U., P. Francia, M. Vellante, P. Di Giuseppe, A. Nubile, and M. Piersanti, Correction to “Long-
period oscillations at discrete frequencies: A comparative analysis of ground, magnetospheric, and 
interplanetary observations”, J. Geophys. Res., 112, A08202, doi:10.1029/2007JA012552, 2007. 

40. De Lauretis M., P. Francia, Piancatelli A., Vellante M., and Villante U., Low and mid-frequency 
pulsations in the polar cap: polarization pattern and MLT dependence of the spectral power during the 
descending phase of the solar cycle, Annals of Geophysics, 52, 1, 27-34, 2009. 

41. Villante U., P. Francia, M. Vellante and M. De Lauretis, Polarization pattern of low and mid-
frequency magnetic pulsations in the polar cap: a comprehensive analysis at Terra Nova Bay (Antarctica), 
Adv. Space Res., 43, 1135-1142, doi:10.1016/j.asr.2008.10.009, 2009. 

42. Francia P., U. Villante, M. Vellante, A comparative analysis of ground, magnetospheric and 
interplanetary observations of long period magnetic oscillations, Earth, Moon and Planets, 104, 33-36, 
doi:10.1007/s11038-008-9244-0,  2009. 

43. Francia P., M. De Lauretis, M. Vellante, U. Villante, A. Piancatelli, ULF geomagnetic activity at 
different latitudes in Antarctica, Annales Geophysicae, 27, 3621-3629, 2009. 

44. Villante U., P. Francia, M. Vellante, Long period magnetospheric oscillations at discrete frequencies: 
the results of a multi-station analysis, Adv. Spa. Res., 46, Issue 4, 460-467,  doi:10.1016/j.asr.2009.07.030, 
2010. 

45. Villante U., M. De Lauretis, C. De Paulis, P. Francia, Piancatelli A., E. Pietropaolo, M. Vellante, A. 
Meloni, P. Palangio, K. Schwingenschuh, G. Prattes, W. Magnes, and P. Nenovski, The April,6 2009 
earthquake at L’Aquila: a preliminary analysis of magnetic field measurements, Nat. Hazards Earth Sys. Sci., 
10, 203-214, 2010. 

46. De Lauretis M., P. Francia, M. Regi, U. Villante, A. Piancatelli, Pc3 pulsations in the polar cap and at 
low latitude, J. Geophys. Res., 115, A11223, doi:10.1029/2010JA015967, 2010. 

47. Villante U., C. De Paulis, and P. Francia, The transmission of upstream waves to the magnetosphere: 
an analysis at widely separated ground stations, J. Geophys. Res., 116, A06219, doi:10.1029/2010JA016263, 
2011. 

48. Francia P., M. Regi, M. De Lauretis, U. Villante and V.A. Pilipenko, A case study of upstream wave 
transmission to the ground at polar and low latitudes, J. Geophys. Res., 117, A01210, 
doi:10.1029/2011JA016751, 2012.  

49. Nenovski P., M. Chamati, U. Villante, M. De Lauretis and P. Francia, Scaling characteristics of SEGMA 
magnetic field data around the Mw 6.3 Aquila earthquake, Acta Geophysica, 61, 311-337, doi: 
10.2478/s11600-012-0081-1, 2013. 

50. Villante U., A. Del Corpo and P. Francia, Geomagnetic and solar wind fluctuations at discrete 
frequencies: a case study, J. Geophys. Res., 118, 218-231, DOI: 10.1029/2012JA017971, 2013. 

51. Francia P., M. Regi, M. De Lauretis, ULF fluctuations observed along the SEGMA array during very 
low solar wind density conditions, Planet. Space Sci., 81, 74-81, 2013. 

52. Regi M., P. Francia, M. De Lauretis, K.H. Glassmeier, U. Villante, Coherent transmission of upstream 
waves to polar latitudes through magnetotail lobes, J. Geophys. Res., 118, 1–9, doi:10.1002/2012JA018472, 
2013. 



53. Regi M., M. De Lauretis and P. Francia, The occurrence of upstream waves in relation with the solar 
wind parameters: a statistical approach to estimate the size of the foreshock region, Planet. Space Sci., 90, 
100-105, 2014. 

54. Regi M., M. De Lauretis, P. Francia, U. Villante, The propagation of ULF waves from the Earth's 
foreshock region to ground: the case study of 15 February 2009, Earth, Planets and Space, 66:43, 
doi:10.1186/1880-5981-66-43, 2014. 

55. Regi M., M. De Lauretis, P. Francia, Pc5 geomagnetic fluctuations in response to solar wind 
excitation and their relationship with relativistic electron fluxes in the outer radiation belt, Earth, Planets 
and Space, 67:9, doi:10.1186/s40623-015-0180-8, 2015. 

56. Francia P., M. Regi, M. De Lauretis, Signatures of the ULF geomagnetic activity in the surface air 
temperature in Antarctica, J. Geophys. Res. Space Physics, 120, doi:10.1002/2015JA021011, 2015.  

57. Romano P., F. Zuccarello et al. Recurrent flares in active region NOAA 11283, Astr. Astrophys., doi: 
http://dx.doi.org/10.1051/0004-6361/201525887,  2015 

58. Regi, M., M. De Lauretis, G. Redaelli, and P. Francia (2016), ULF geomagnetic and polar cap 
potential signatures in the temperature and zonal wind re-analysis data in Antarctica, J. Geophys. Res. 
Space Physics, 120, doi:10.1002/2015JA022104. 

59. De Lauretis, M., M. Regi, P. Francia, M.F. Marcucci, E. Amata, and G. Pallocchia (2016), Solar wind 
driven Pc5 waves observed at a polar cap station and in the near cusp ionosphere, J. Geophys. Res. Space 
Physics, doi:10.1002/2016JA023477. 

60. Lepidi, S., L. Cafarella, P. Francia, A. Piancatelli, M. Pietrolungo, L. Santarelli, and S. Urbini (2017), A 
study of geomagnetic field variations along the 80°S geomagnetic parallel, Annales Geophysicae, 
doi:10.5194/angeo-35-1-2017. 

61. Regi M., G. Redaelli, P. Francia, and M. De Lauretis (2017), ULF geomagnetic activity effects on 
tropospheric temperature, specific humidity and cloud cover in Antarctica during 2003-2010, J. Geophys. 
Res. Atmosphere, doi: 10.1002/2017JD027107. 

62. Regi M., M. Marzocchetti, P. Francia, and M. De Lauretis (2017), A statistical analysis of Pc1-2 waves 
at a near-cusp station in Antarctica, Earth Planets Space, 69, 152, doi: 10.1186/s40623-017-0738-8. 

63. Regi, M., M. De Lauretis, P. Francia, S. Lepidi, A. Piancatelli, and S. Urbini (2018), The geomagnetic 
coast effect at two 80 S stations in Antarctica, observed in the ULF range, Ann. Geophys., 36, 193–203, 
doi:10.5194/angeo-36-193-2018. 

64. Francia, P., M. Regi, M. De Lauretis (2018), Solar wind signatures throughout the high latitude 
atmosphere, J. Geophys. Res. Space Physics, doi: 10.1029/2018JA025411. 

65. Marzocchetti M., S. Lepidi, P. Francia, L. Cafarella, D. Di Mauro (2019), The longitudinal polar cusp 
displacement from geomagnetic measurements in Antarctica, Annals of Geophysics, 62, 4, GM446, 2019; 
doi: 10.4401/ag-7779.  

66. Francia P., M. Regi, M. De Lauretis, M. Pezzopane, C. Cesaroni, L. Spogli and T. Raita (2020), A case 
study of correspondence between Pc1 activity and ionospheric irregularities at polar latitudes, Earth, 
Planets and Space (2020) 72:59, doi: 10.1186/s40623-020-01184-4. 

67. Hynönen R, Tanskanen EI and Francia P (2020), Solar cycle evolution of ULF wave power in solar 
wind and on ground. J. Space Weather Space Clim. 10, 43. https://doi.org/10.1051/swsc/2020046. 

 


