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Abstract

Satellite observations of solar proton fluxes in different energetic
channels have been used to investigate proton activity of the Sun
during 23rd cycle of its activity. Several maxima of solar proton
intensity occurred in 1998, 2000, 2001, and in 2003, with a minima in
1999. lonization of the atmosphere caused by several strongest solar
proton events (SPEs) was calculated using energetic spectrums of
solar protons. It was shown on the basis of the calculations that the
revealed structure of ionization caused by different SPEs looks rather
different from one SPE to another. The response of chemical
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composition (ozone and others) at 70°N to the strongest events was
calculated using photochemical model. It was shown by
photochemical calculations that ozone depletion in the stratosphere
and mesosphere was strong not only after famous SPE in July 2000,
but also after SPE in November 2001. Special focus was on SPEs
that occurred during October—November 2003 period. The results of
photochemical simulations has also shown that additional production
of OH molecular by solar protons leads to water vapor increase in the
middle atmosphere. Calculated increase equaled about 2% in the
mesosphere after SPE in July 2000. At the same time, the last result
needs additional investigations involving photochemical reactions
with ions.

Keywords: Solar protons; lonization of atmosphere; Ozone change
Article Outline

1. Introduction
2. Proton activity of the sun during 1994-2003
3. lonization of the atmosphere by SPEs during 2000-2003
4. Response of ozonosphere to SPEs during 2000-2003
(photochemical simulations)
4.1. Model description
4.2. Results of simulations
4.2.1. Solar proton event of October 2003
5. Concluding remarks
Acknowledgements
References

&
Corresponding author. Tel.: +7 95 408 7945; fax: +7 95 576 3327.

Sponsored Links

SunPower for your Home

With the Power of Solar Energy
SunPower is Smarter Solar
www.SunPowerCorp.com

California Solar Energy

Get home solar panels in
California. Get a free quote!
California.researchSOLAR.com

Coffee Exposed

A shocking secret coffee
co's don't want you to know
www.coffeefool.com

Journal of Atmospheric and Solar-Terrestrial Physics
Volume 67, Issues 1-2, January 2005, Pages 105-117
Solar Activity Forcing of the Middle Atmosphere

http://www.sciencedirect.com/science? ob=ArticletURL& udi=B6VHB-4DVTOW7-1& ... 12/21/2008



ScienceDirect - Journal of Atmospheric and Solar-Terrestrial Physics : lonization of the at... Page 3 of 3

Home Browse My Settings Alerts Help

[ About ScienceDirect | Contact Us | Information for Advertisers | Terms & Conditions | Privacy Policy

ELSEVIER | Copyright © 2008 Elsevier B.V. All rights reserved. ScienceDirect® is a registered trademark of Elsevier B.V.

http://www.sciencedirect.com/science? ob=ArticletURL& udi=B6VHB-4DVTOW7-1& ... 12/21/2008



