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Interplanetary transients: ICMEs vs CIRs

ICMEs:
-sporadic
-source: eruptive
-shock/sheath+ejecta
-ejecta closed(?)
-no mag. connection

between
sheath and ejecta

(overview by Kilpua, 2017)
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ICMEs vs CIRs: GCR signatures
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(see also e.g. Badruddin & Kumar, 2016, Melkumyan+2018) POy
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Modelling GCRs in the heliosfere

GCR PARKERS TRANSPORT EQUATION
phase-space Parker, 1965
distribution
0 1
function 0*{ 3 _(\\i,‘f (va))-Vf V- (K- Vf) ﬂg(V-V) a?jp
f(Pt,r) ~ I °| M -

SOLAR WIND CONVECTION causing PARTICLE DRIFTS

collective movement with solar wind {6@

&= CMEs g

gradient and curvature drifts
irregularities causing random walk, i.e. diffusion

ADIABATIC ENERGY LOSS \%/
Momentum loss due to expansion of HMF

causing DIFFUSION




Modelling ICME-related GCRs
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Each region modelled
differently:

Shock/sheath: stationary

convection-diffusion eq.
(PDB, Wibberenz+1998)

Ejecta: time-dependent

diffusion-expansion eq.
(ForbMod, Dumbovic+2018)

empirical

exponential recovery eq.
(Lockwood+1986)



ForbMod best-fit function
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Means to measure FD amplitude for ejecta-related FDs

Dumbovic+(In prep)
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ForbMod best-fit function
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ForbMod best-fit function
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Take away messages:

GCRs can be used as signatures of interplanetary transients
Classical 2-step Forbush decrease can be modelled using three different models

ejecta-related FD can be modelled by ForbMod, a time-dependent diffusion-expansion
model for flux-rope FDs

Best-fit function using ForbMod solution has been established, which can fit ejecta-related
FD profiles easy and well

Thank you for your attention!



