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AbstractMetrics

To understand the origin of Solar Energetic Particles (SEPs), we must study their injection time
relative to other solar eruption manifestations. Traditionally the injection time is determined using
the Velocity Dispersion Analysis (VDA) where a linear fit of the observed event onset times at 1
AU to the inverse velocities of SEPs is used to derive the injection time and path length of the
first-arriving particles. VDA does not, however, take into account that the particles that produce a
statistically observable onset at 1 AU have scattered in the interplanetary space. We use Monte
Carlo test particle simulations of energetic protons to study the effect of particle scattering on the
observable SEP event onset above pre-event background, and consequently on VDA results. We
find that the VDA results are sensitive to the properties of the pre-event and event particle spectra
as well as SEP injection and scattering parameters. In particular, a VDA-obtained path length that
is close to the nominal Parker spiral length does not imply that the VDA injection time is correct.
We study the delay to the observed onset caused by scattering of the particles and derive a simple
estimate for the delay time by using the rate of intensity increase at the SEP onset as a parameter.
We apply the correction to a magnetically well-connected SEP event of 2000 June 10, and show it
to improve both the path length and injection time estimates, while also increasing the error limits
to better reflect the inherent uncertainties of VDA.

Keywords

diffusion; methods: data analysis; Sun: particle emission; turbulence

Dates

Issue 1 (2015 June 10)

http://iopscience.iop.org/0004-637X/806/1/114/ 12/06/2015



Correcting for Interplanetary Scattering in Velocity Dispersion analysis of Solar Ener... Page 2 of 2

Received 2014 October 7, accepted for publication 2015 April 22
Published 2015 June 10
Metrics
Download data unavailable
More metrics
Permissions

Get permission to re-use this article (http://www.copyright.com/cce/openurl.do?&issn=1538-
4357&WT.me.id=)

I0OP Publishing

© 2015 IOP Publishing

http://iopscience.iop.org/0004-637X/806/1/114/ 12/06/2015



