
Geophysical Research Abstracts
Vol. 21, EGU2019-12745, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Pre-Cloud Condensation Nuclei Cluster Formation by Ion-Mediated
Nucleation from Solar Energetic Particles: Example of the 2005 January
20 Ground Level Enhancement
Vichawan Sakulsupich (1), David Ruffolo (2), Warit Mitthumsiri (2), Ronald Macatangay (1,3), and Fangqun Yu
(4)
(1) Atmospheric Research Unit, National Astronomical Research Institute of Thailand, Chiang Mai, Thailand, (2) Department
of Physics, Faculty of Science, Mahidol University, Bangkok, Thailand, (3) Institute of Environmental Science and
Meteorology, University of the Philippines, Diliman, Quezon City, Philippines, (4) Atmospheric Sciences Research Center,
University at Albany, USA

The nucleation process is the first step in creating cloud condensation nuclei (CCN). There was a report
on cosmic rays and cloud cover correlation in 2007 but whether the correlation is true remains a debated
issue. CERN has initiated the CLOUD project to study the effects of nucleation. Fangqun Yu also reported a pa-
rameterization scheme for including the effect of atmospheric ionization on the generation of pre-CCN ion clusters.

Our study explored past literature and used existing parameterization, measurement campaign datasets and
ionization simulations to set an upper limit on the contribution of cosmic rays to the nucleation process. We have
chosen the Jan 2005 solar energetic particle (SEP) event as the strongest SEP event in the past 60 years. We also
chose to investigate the effect at Antarctica where the cosmic ray intensity is most prominent, and considered the
actual atmospheric variables there. We calculate the effects of the background galactic cosmic rays (GCR) and
relativistic solar particles in comparison with other nucleation sources such as stochastic heterogeneous nucleation
particles.


