Potential Theory |



Outlines

Newtonian Mechanics:
- refreshing memory
Potential Theory : general results
- Gravitational field force, gravitational potential
- Gauss Law
- Poisson Equation
- Total potential energy
Spherical systems:
- Newton’s Theorems

- Circular speed, circular velocity, circular frequency, escape speed,
potential energy



Refreshing memory...

Newtonian mechanics
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Potential Theory

Spherical Systems

p(T) = p(r)

r= /22 + y2 + 22



Newton’s Theorems

Newton (1642-1727)
First theorem:

A body that is inside a spherical shell of matter experiences no net gravitational
force from the shell.
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Newton’s Theorems

Newton (1642-1727)
First theorem:
A body that is inside a spherical shell of matter experiences no net gravitational
force from the shell.
Second theorem:
The gravitational force on a body that lies outside a spherical shell of matter is

the same as it would be if all the shell’'s matter where concentrated into a point
at its centre.
M

R M ~
F = ® F



'd—. ‘lhme\r— i

w:LL

TL: 3ro«m'\l--u.l::°wae [’nf‘r_.q, o [N I:ioal;:)
FLal \;-gs' W“S:o\ﬁ. o 'S‘T“'D\"trr'cne th_”

f-'-"" h—-m”‘er is an Saw-¢ o S ;l— h-wl-{
‘)t i" o.“ I-Le ':Lg“’!! Mn,”-tr w e v €

C.-ﬁmuu\v(ALreA- :.\-ﬂLn o ?q'ﬂal‘ n..lr ;I'S"

Cﬂ_h‘l-! -

Cauf:-'o'u- Fwe Q.\J;“S‘

Vraal:ug o ﬁpn’l waa 9 ﬂ

i (:l"‘l.l\-ea'-J W:J-L \rca';uf; ' a....a’. waal¢ a



CGH?ULL A, ¢|P = ¢:(P)

7. ‘PF‘" = 9&(“) x -

A. C—ﬂhlv-{L.-uL-'o-\ Q{— “‘t“; 5 hEvs ql w.'-L\ Su\.'al C&-H-j,lt 5“1

CJ\M' G)-1

® é-#*('lp) = B .Q' - = jﬁ warg e Mo SJlidd
| e-9 | p-q7] uT . HSp -

Ut
Q2 . Cﬂhl?‘;LUEJW QL s\z.“b ) e ‘] w.I'L Sh\.'ol n-u-j,l{ éﬁ_
. | G dwm G™

- ‘S‘f’a(ﬁ’) = = = & e 32 ¥ é?‘";(?)

| ¢ | (o9

Sbhmlma e m“ Ql = Sbhnw'-ima S A ch.“ ﬂ

GH

r--

le) = ¢.(9) = - +



J.US' Q
. o \_q__n GL il h- AR
Tolal oobenlbial of s

R
|
o |
_g_l_‘_‘[ - e R
Ok R
_ Gn -> R
Y _ GH
R




Potential Theory

Spherical Systems
general distribution of mass

p(T) = p(r)

'r:\/a:2+y2+z2
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Spherical systems :
useful relations

p(r) P(r) M (r) B
dM T C dcd
p(r) | p(r) ey (M) T ( ) T (0 )
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Gradient of the potential in spherical coordinates
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The End
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