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PHYSICAL ASSUMPTIONS OF THE MODEL

• Cylindrical topology:
Null radial component of the magnetic field, Bη

• Elliptical cross-section as a first approach to the distortion of the
MC in the interplanetary medium

• e pρ ρ=  in every point inside the cloud at any time ⇒ we can
assume stationary conditions, ( ) 0e p tρ ρ∂ + ∂ =

• Finite (and spatially uniform) normal component of the current
density to the cross-section of the cloud, jη



A scheme of the distorted MC during its movement in the
interplanetary medium



MAGNETIC FIELD COMPONENTS OF THE
MODEL
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MAGNETIC FIELD COMPONENTS IN GSE

( ) ( )GSE
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The fits are made using these theoretical GSE components of the magnetic field
over the experimental cartesian-GSE magnetic field data (without normalizing)

(The fitting procedure uses a least squares program based on the Marquardt-Levenberg algorithm)



TRAJECTORY OF THE SPACECRAFT
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where
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being ( ) 0SW
GSE
spacecraft inx v t t x= − −  and SWv  the mean solar wind velocity at the MC interval

and tin the time of the entrance of the spacecraft in it
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outt  is the departure time of the spacecraft
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PARAMETERS OF THE MODEL
-Parameters related to the orientation of the cloud:

• the latitude, θ
• the longitude, φ
• the cross-section orientation, ζ
• z0 (**)

-Parameter related to plasma current density:
• α
• λ

-Parameter related to the distortion of the MC’s cross section (eccentricity):
• η

-Parameter related to the expansion of the MC’s cross section:
• t0

-The axial component of the magnetic field at the axis of the cloud, 0
yB

(**)Maximum approach of the spacecraft to the cloud axis 
φθ
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CURRENT DENSITY COMPONENTS

 j spatially uniformη =
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To introduce the expansion of the cloud we assume
( )0

0yj t - tλ=
( )0j t - tη α=

where 0t characterizes the expansion of the cloud
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