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Let 5(r,Q) (satellit~) b~ a point-mass moving in the (r,0)
plant and which 1s attractzd hy the origin B (centr: of the Tarth)
-
with thae force ur ™ °

h

Then the components of the velocity and the acceleration of 8 ape

vV . = p 5 = . PO
rad e
(/“/]) - ' P&]d

Vv = < = 2t o
norm * Thopm= <Y+ ro .

\ ficrm

rad

I'he second equation gives Keplor's sccond law (conscrvation of
angular momentum)

D &
(1.3) 70 = M.
From (1.2) thc rollowing =nergy relation can be doepivod
« 7 -
( /i .l‘!‘) ;5— ( ]_f‘:d",}_.rﬁ‘“g "’) {{’é‘ — T:,a
* I
1.2, sum of kinetic and potential cnergy 1s a constant.,

a clrcular motion

»

(1.5) r = R 3 = /T

Wwhere T is the semi-period.
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2.5) in (2.4) gives with neglec 01 higher powers
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After a semi-period t=T7 the radius has decreased according TO

(2.9) AR _ e,
R

or
(2./10) AR = ‘.“QmaRgewﬁR’
Therefore the total number of revolutlions 1is given 55

R
(2.11) n= | PPt ar

)-»I—‘IL’?\ R
I3

The period decay 1s after a seml-period

ik

. Al
(2.12) = =

“"‘BGT.?

or by applying Kepler's third law

| ~ [ ) o, - ! "4
(2.13) AT = -3a(urw) ]/Bri")/’)exp( - /3/‘-‘-/‘/‘:'7‘ Q/BTE/)) ‘
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3. Atmospheric perturbation, elliptic motion

In this case we consider the momentum and encrgy equation

(3.0) é%-(rzé) = - a(r“8) vePF
.g.,ﬁ{-g-(f@-{-p%?) L4l ayleTAT

If the unperturbed motion is given by (1.8) we put for the per-
turbed motion

$
r O
(3.2)
Co |
3 ' { 1 12 ?é?f
2 (1f

( ) { x = A Ve P
3.3 , ,,
y = 27\a/u“q yoe AT
. da A d M d
ITn view of Ei <. 5 = m§-am-1t ffollows that

g
f‘) "l 4" ﬂ ol
r“Ve PY3e  and dy 228 1:'*2\73@ APlas

4 dx = 2
(3.4) X = o T

I\

Hence after a semi-period T we have

T | 1
~ 2\3 2
A X m?\a(/].-ﬁg) _[ (/‘+de“ XD m@.i./]“e‘ ))dg
(1+ecos 8)" 1+ecos ©
_)/a.
Ay_.-:??\a_/ W exp( pall- e ) 30 .
(1+ € cos 6) 1+¢& cos 8

For orbits with a large excentricity the expressions (3.5) can
be estimated by noting that the integrand has its maximum at 6=0
(apogeum). Then

e
A X & 7\53“”,35(/]”“ E‘) xa!’L:__éhl

(3.6)
-pa(1-¢)

Ay ®w ae Sl
g E(1~¢)

From (1.10) and (1.11) we may derive

1- & (1

(3.7) Qammaﬁy and Aé = - ﬁ"&y“&}{)a

Hence the approach of the apogeum follows from
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