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The mathematical modelling of the ionospheric F-region imposes the solution of
differential equations along the plasma tubes of the type

dG 092G oG
(1) W=/-110?‘-1—Iélgﬁwt-.zla(}q-A,‘.

The coordinate system (L, s, t) associated with (1) is not orthogonal and this causes
some difficulties of computational nature. The coordinates (L, s, £) can be substituted
for the curvilinear coordinates (p, g, t) proposed by Kendall [?] which are defined by
the spherical ‘polar coordinates (r, 6, £) as follows:

2
(2) p=

r rocos 0
where r is the radial distance to the Earth’s centre, r, is the Earth’s radius, 0 is the
colatitude and ¢ is the time.

Thus, equation (1) acquires the form
dG 92G |  0G ‘

where

rosin?e ' r?

B,=An?
d
By= A7, +Am
Bl' == Al" i-_-- '3, 4
n=—(1+3cos?0)"2r}/r3,

The coordinate ¢ is positive in a South-North direction contrary to s which is positive
in a North-South direction.

By the change (2) and under a constant mcrement Ag, the coordinate g yields too
many points at the great altitudes of the magnetic field line and an insufficient number
of points at the altitides of the F-region. To obtain a more accurate numerical solution.
of the model equation, the points along the field line must be close together in the

F-region, while at greater altitudes, the points can be at larger distances from one
another. i
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For the purpose, the following substitution is proposed:
(4) x:qﬂq";“'

where a=2v+1 and v is a suitably chosen positive whole number. The maximum
positive value of ¢ is denoted by ¢_,. and is obtained from

i 1/2
T _Q) ,
(5) q\max = (1
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From (4) it follows that
0 _, 0
F‘-I_ Xsax
(6) a2 g_fai_ a ,
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where i)
a(a—1).
== qa X,
-
) X.a:%x




Besides,
4G dG  dG (dx
(8) Ez“:'ai?*'ﬂ( )q'
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where
2l
9) (f) S
{ dt/q 2p23qhax

Using (6), (7), (8) and (9), eq. (3) assumes the form

J
dg 02U aG
where
C1:B1X§
di
C2=le1+BQXQ_('EE_)q
C"=B,', l=3, 4.
The integration boundaries of eq. (10) are always the fixed values =—1 and x=1;
x=—1 corresponds to the boundary r=r, in the South hemisphere, x=1 corresponds

to the boundary r=r, in the North hemisphere and x=0 is located on the equator.
The coordinate x is positive in a South-North direction.

By substitution (4) the number of the points is increased in that part of the mag-
netic field line which is in the F-region and decreased in the rest of its part. The
effect is shown in the Figure for different values of the number v. The needed thicken-
ing degree of the points is obtained by a suitable choice of v: larger value — greater
number of points in the F-region.

REFERENCES

_LSterling, D. L, W. B, Hanson, R. J. Moffett, R G. Baxter Radio Sci. 4, 1969,
;20.31.9;23 a(i)ley. G. J. Planet. Space Sci. 31, 1983, 389. 3 Kendall, P. C. J, Atmos. Terr. Phys,
, . 805.

Geophysical [nstitute
Bulgarian Academy of Sciences
Sofia 1113, Bulgaria

31




	Nouvelle numérisation-20100222103531-00001.jpg
	Nouvelle numérisation-20100222103606-00002.jpg
	Nouvelle numérisation-20100222103659-00003.jpg
	Nouvelle numérisation-20100222103734-00004.jpg

