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PHYSICAL ASSUMPTIONS OF THE MODEL

e Cylindrical topology:
Null radial component of the magnetic field, B,

e Elliptical cross-section as a first approach to the distortion of the
MC 1n the interplanetary medium

0. = ‘ pp‘ in every point inside the cloud at any time = we can

assume stationary conditions, 8( p.+p, ) / ot =0

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



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




MAGNETIC FIELD COMPONENTS OF THE
MODEL
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(*) S = +/sin’ go/singo



MAGNETIC FIELD COMPONENTS IN GSE

B&* =B, (cos¢cos§’-Singsin¢sin9)-By singcos 0+ B, (cos¢sin§'+cos§sin¢sin6’)
ByGSE =B, (Sin¢c0S§+siné’cos¢sin (9)+By cos¢cos @+ B, (Sin¢sin§—cosgcos¢sin9)
B& =-B_sin{ cos 0 + B, sin0+ B_cos¢ cost

where B_and B, is given by the expressions

B . =-B, coshnsing
B. =B, sinhncos @

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

x Y z Y X
r= + and cosQ=———
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X = xsiffecmﬁ (cospcos & —sin singsin@)+ z, sind cos O

z = x;‘z]fecmﬁ (cospsiné +cos ¢ singsin@)—zycos & cos O

where

being x;‘if ecraft = Vow (t -1 ) — X, and v, the mean solar wind velocity at the MC interval

and ¢;, the time of the entrance of the spacecraft in it

v

Xg =—2(1,, —t,,)— 2, F cos O

2 mn

[, 18 the departure time of the spacecraft
cos @sin cos( + sin@sin 6’[c0sh2 n —sin’ é’]

F =
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PARAMETERS OF THE MODEL

-Parameters related to the orientation of the cloud:
e the latitude, 6
e the longitude, ¢
e the cross-section orientation, ¢
o 2z,
-Parameter related to plasma current density:
° o
o A
-Parameter related to the distortion of the MC’s cross section (eccentricity):
*n
-Parameter related to the expansion of the MC’s cross section:
® [

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

z,cos 6 cos ¢

““Maximum approach of the spacecraft to the cloud axis Vo =

Jl —cos” &sin’ ¢



CURRENT DENSITY COMPONENTS

J, =spatially uniform
sinhn 0

. ;
Sy [cosh2 n—cos’ go] g
, sinhn Scosp .
Jo = T Jy
[cosh2 n —cos’ g0]2

To introduce the expansion of the cloud we assume
Jy = Aty -1)
J p ¢ (IO - t)
where 7, characterizes the expansion of the cloud
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